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| Your PC—For Free 





The power 
behind your PC is 


“this page 


When youn need 
| that stand up 


under pressure, 


we'll be there. 


Day after day, week after week, year after year, Qume 
letter-quality printers have been meeting production pres- 
sure head on for corporations all over the world. In fact, 
our SPRINT 11 PLUS. letter-quality printers are so 
dependable, they will deliver almost three years of contin- 
uous business service without a repair. You probably 
wouldnt subject any printer to such nonstop use. But we 
design and build Qume printers so you could. To hundreds 
of thousands of businesses, that's the difference between 
a Qume printer...and anything else. 
You'll find a range of Qume letter-quality printers 
to fit every business need, backed by the kind of prompt, 
nationwide service you expect from an ITT company. 
Ask your computer dealer for details, or call us at 
(800) 22 DAISY. Qume Corporation, 
2350 Qume Drive, San Jose, CA 95131. 


LETTER-QUALITY 


BUSINESS PRINTERS 
FROM 22 TO 90 CPS. UMe. 
A 


11984 Quine Corporation 
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Subsidiary of [TT 





Compared to this, 
other 3278/79 emulators 
arent much to look at. 





a 





Look closely. 

This isn’t your everyday 3278/79 
emulator Ours gives you much more 
to work with. Namely, a host session, 

a PC DOS session and two notepads. All 
on the same screen. At the same time. 

We call it the CXI 3278/79 PLUS PC 
connection. 

Fortunately, it’s easier to use than 
it is to say. 

There's no toggling back and forth 
between sessions. No shuffling floppies 
to move information. 


CONNECTWARE 1s a 


trademark of CX), Inc 18M is a registered trademark of International Business Machines Corp ©1984,CX Ine 


The 3278/79 PLUS turns an IBM’ PC, 
XT, AT or compatible into a 3278 or 
3279 terminal. Plus a lot more. So now 
everyone can have the most current 
data at their fingertips. In a format. 
they all can use. 

It comes in two versions. Either a 
coaxial or modem connection. And both 
versions provide fast, easy file transfers 
between a PC and a CMS or TSO host. 
Theres even a batch file generator 
that serves up apes files with just a 
few keystrokes. gram 

And for your 
colleagues over- 
seas, interna- 
tional keyboard 
mapping comes con, 
standard. L 

But perhaps A cuswm gate array resus 
th e bigg est, 827879 emulator on a 5" board and 
advantage of 
our emulator board is its small size. 

It's just five inches long. (Or short, 
depending how you look at it.) Which 
means it fits conveniently into a PC's 
short expansion slot. Leaving the long 
slots for the rest of the world. 

For those who need additional host 
sessions, we also offer the CX1 3270 
PC connection. It displays five host 
applications, a PC DOS program and 
two notepads—simultaneously. 

To see any of our CONNECTWARE™ 
products, or for the name of your near- 
est distributor, call 800/221-6402. In 
California, call 415/424-0700. Or write 
CXI,Inc.,3606 West Bayshore Road, Palo 
Alto, CA 94803. Telex 821945. 

ae 4 
our emulator, 
there is no comparison. a) 





still offer more capalulity than all 
the rest. 
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FREE 


DATABASE 


MANAGEMENT SYSTEM % 
Includes Accounting, Payroll, 
inventory & A/R Applications 
PROGRAMMABLE RELATIONAL 
FULL VERSION NOT A CEMO 


© Report Generator 
© Manual igen dish 
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'* Customizable Screens: 















© ASC!) Outpu! 
. rT fh 
STOSTANGAA Tree een The independent Guide to 
© Cranes Subtites © Subrecorda IBM Personal Computers 
* Sort on 3 Fields e Numenc Ranges 
© Recalculate Files * Subtctels 
* Over 18.000 Lines of Bource Code Given 
#3 Files Open Simuttanoutly #14 Weya te Calculate Fisids 
© Global Field Changes © Transter Data between tiles 
ey sIfings te numbers: © A.user supporied program 






MANAGING EDITOR 
TECHNICAL EDITOR .. 


ASSISTANT MANAGING EDITORS . é Posy Genng, Gus Venditto 
ASSOCIATE EDITORS... .... ” Jennifer de Jong, Basbara Krasnoff, Stephame Stallings 
SENIOR EDITOR, PC NEWS noe - +++ Don Kennedy 


* Roal time trenstors between files ¢ Much More 
© Retrieve on conditions for each {eld 

© Recommended by Barron 3 Microcempyting 
Journal. Hovston Area League of PC Users & 
Fred Blechman in hia new 6ook 


"SPREADSHEET 


PROGRAMMABLE FULL VERSION NOT A OEMO. 
©21 ways le calculate numbers or write your own 
subroutines 
© Wriiten in Sane for easy modification 
© Compiled Vernon Provided (192K) 
© Sample Checkbook & Income Tax Applications 
© Numbers & Text may be placed enywhera en the 


wcreons 
© Automatic Recaiculation 
* Source Code Given 
* Graphics Bar Charts 
© Full Cursor Gontro! 












Charles Bermant, Victona Danoff, Virgmia Dudek, Nina Kirschner, 
Lisa Klemman, James Langdell, David Obregén, Ann Ovodow, 
Greg Pastnck, Frednc Paul 

David Baker, Cheryl Goldberg, Jane Minwer, Christina Okang, 














Richard Aarons, Frank J. Derfler, Jr. , John Dickinson, Will Fastie, Glenn 
Hast, Stephen Manes, Peter Norton, Martin Porter, Winn L. Rosch, 


Corey Sandler, Craig Sunson, Jared Taylor, Robin Webster 





ANO 


EXPERT SYSTE, 


INFERENCE ENGIN 
PROGRAMMABLE FULL VERSION NOT A OEM! 
© Doagn your own Exoert Systema 
© Cragnosen Mullipie Problems 
© Determines Multipie Solutions 
© Assigns Probability with Rules 
© Anletligont Search Pattern with Menual Override 
* Logic Path through Subcategerian displayed 
© Detects Contradictery Evidence 
* Expienstion of Reasoning 
© Accapts Unknown Input 
* Source Code & Campred Version (192K! 
© Written in Banic for easy moditications 
© Bompre Appiication 
© No Royalties on Applications 


SUPERIOR IN SEVERAL AREAS 


‘You get the source code in Aasic We wrote the program in Basic 
because mos! users lke you siready know Now te program in Basc 
Why waste your time learsing en inferior one package language like 
Fret Macros” With the source code you can madity Ihe aystam to 
Go anything inet can be done in Basic 

‘You do nat have to be @ software engineey to use ihe system The 
entire system ia many Gren Yeu dp nat have to learn hundreds of 
commands You de not have te keep reading ihe manual pnce ail the 
ephon» ere dreplayed on the acreen 

It you write eny application programs in basic you can reduce your 
programming lime by 50% oF more You probably waste 40% 10 80% of 
your lime coding ihe inputting of date siorage ef the dete in lies 
Fetrievel of dala correction of dats screen design and other repetitous 


















Jeff Cohen, David Riegler (415) 598-2290 
Barbara Farkas (213) 387-2000 

Page Goodinch (2t3) 387-2100 

Kathy Krochts (212) 503-5280 

Ellen Atkinson (212) 503-5307 

John Hemsath (312) 346-2600 

Bob Ostrow (212) $03-5308 

Pauline Scherer 

Jane Anderson, Janet Bell, Joanna Broome, Stan Johnson, 
Steve Lincoln, Patty Schwartz, Pat Toohey 
Helen Forgenie, Scou E. Pearl 

Suzanne N_ Silver 


Ziff-Davis Publishing Company, One Park Avenue, 
New York, NY 10016, (212) 503-5100 


Anthony Gold 



















tasks Sy ualng Ihe databace or spresdshest to Randle your repetitious 
tasks you wilt reduce your programming lime by 50% or more There 
6 6 reyoltita on applications 
* fer 19M PC XT oF AT with 128K 
9 PCW with 128% & Cartridge Banc 
© Compatibles with 192K & Microsett Basic 


NO STRINGS ATTACHED 


SENIOR VICE PRESIDENT | 

You da not Nave to buy Ld one ft ine We don 

evan val ony software (except tor ihe cont ef the Giaks & handing! we | | VICE PRESIDENT, EDITORIAL 
Geveroped ihe programs in hevee tor our own use We ere nat selling VICE PRESIDENT, LICENSING & SPECIAL PROJECTS — 
the programs because we do not want to be +n the software publianing VICE PRESIDENT, CREATIVE SERVICES 












business We ere giving Ihe programe away 03 @ public service & far 
the Qo00 publicity The $20 tee covers the cost of the 4 dks and ine | | CIRCULATION DIRECTOR . 
VETTING 80 we are Not hosing any Money en this offer on 


PPE 


POTOMAC PACIFIC ENGINEERING INC. 


Bos 2027 Gatherabueg MO 20879 13019677 1489 
op em 


Yor Copy the system trom someone who already hta one OR 
© For the lates! most powertul edition send $20 to cover the costs 
ot 4 DSOD gins iat class mail envelope copying & handling 
* Avasabie on 8 SSDD ciaxs $10 extre 
© Outade USA add $3 MO residents add 5% tax 
* Allow 2 lo 3 woens tor delivery 
2 NOC OO PO o Cred Card orders 
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The new HERCULES 
Color Card. * 
SIves you the” = 

parallel port = ==] | 
IBM hae -for $1 more 


The new Hercules Color Card gives you these five 
important features in a color graphics card. 

1. Full IBM color card compatibility’ Any program that 
runs on IBM’s color card will run on the new Hercules Color 
Card at the same resolution. 

2. A parallel printer port-——standard on the Hercules 
Color Card, but forgotten by IBM on theirs. 

3. It’s short. The pint-sized Hercules Color Card fits in 
the short slot in an XT or Portable.’* And it’s AT” compatible. 

4, It can work in your system at the same time as the 
famous high resolution Hercules Graphics Card.’ And it will 
continue to work backed by our 2 year warranty. 

5. Low price. At a suggested list price of $245, the 
Hercules Color Card is only $1 more than IBM’s card.’ And 
our Graphics Pak” saves you even more money when you 
buy both Hercules cards at the same time. 

Call 800 255-5550 Ext 420 for the name of the Hercules 
dealer nearest you. See why the company that made the 
first graphics cards for the IBM PC still makes the best. 







IBM Mono IBMColor Hi-Res 720% 348 320% 200 640200 Parallel 
Display Display Text Hi-Res Color Baw Printer Hercules * 
Compatible Compatible Graphics Graphics «= Graphics’ SS Port 


We’re strong 
on graphics. 
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Address: Hercules, 2550 Ninth St, Berkeley, CA 94710 Ph: 415 540-6000 Telex:754063 Foreign distributors: Compuserve/Canada; Reflex/ 
U.K., Computer 2000/ W. Germany; Edisoft /France; Imagneering/ Australia, Holland Info Products/Holland; DataTeam/Scandinavia 
Trademarks /Owners: Hercules, Graphics Pak/Hereules Computer Technology: IBM, AT/ Ineraatsonal Business Machines Notes: (1) An 
adapter 1s supplied for composite video. (2) The IBM Coior/Graphics Monitor Adapter must be removed from the Portable before the 
Hereules Color Card is installed. (3) Model GBIO01 or later. (4) Based on the list price as of 7.1.84 rte IBM Color/Graphics Monitor Adapter. 
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COVER STORIES 


IBM PC NETWORK 





NETWORK INTRODUCTION 
The Lay of the LANs ..........116 





Frank J. Derfier, Jr./Here’s what's 
available in local area networks. You'll 
learn what you should know before you 
jump on the LAN bandwagon. Our 
glossary will help you decipher LAN 
terminology. 





Nat Goldhaber and Winn L. Rosch/The 
network server, a special computer that 
handles the network's commands and 
functions, determines the speed, security, 
and convenience of the entire network. 


The Novell Solution. 131 
Robert Cowart and Steve Rosenthal/The 
leader of the LAN software pack for PCs, 
Novell’s NetWare operating system gives 
you a safety net for your files so you can 
relax in a shared environment. 


Sammons & Associates/IBM's new LAN 
for PCs allows you to network from 9 to 
72 PCs, send messages between PCs, and 
share expensive peripherals. 





Looking Ahead at IBM’s LAN. 


Peter Lisker and Bill Machrone/The 
prerelease version of IBM’s software for 
the IBM PC network looks like a leader in 
the LAN market because of its overall 
reliability and ease of use. 


BENCHMARKS 

Benchmarks for Network 

LOTUS TA eee eee . 152 
Robert Cowart and Peter Feldmann/The 
purpose of benchmark testing is to measure 
a system’s speed and capacity. To 
benchmark the networks reviewed in this 
issue, we’ve simulated three common 
multi-PC office environments. 


LAN Speed Trials ............. 168 

John Dickinson/Find the right network for 

your application with the help of these 

charts, tables, and graphs illustrating the 

tesults of the 13 networks’ benchmark 

tests. Highlights of the individual networks 
are displayed in a special icon chart. 


sees 








NETWORK SURVEY 


We review and compare the 13 networks 
listed below and examine network 
performance, ease of use, and overall cost. 


3Com EtherSeries, Fox 10-NET, 

AST-PCnet II, Corvus Omnishare, 

~ | Davong Multilink, Nestar PLAN 3000, 
‘| Novell NetWare/S, Orchid PCnet, 

Quadnet VI, Quadnet IX, TeleVideo 

PM/16, Ungermann-Bass Net/One, 

XComp X-Net 
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PRO COLUMNS 


PROGRAMMING 

Try a Door, Not a Window ..... 273 
John Dickinson/DOORS allows you to 

use your color and monochrome displays 
together as coordinated windows and thus 
enables you to display more information at 
once. 





BUSINESS 


Bil. Alvernaz/Real estate offices now have 
their pick of quality software performers. 
EZ-RE Investor and DataBroker are two 
programs that can help you evaluate 
investment options and keep multiple 
listings in order. 


MEDICINE 

-Line .291 
Bernard Friedman, M.D./Knowledge 
Index, a less-expensive subset of Dialog, 
provides access to eight on-line databases, 
some of which contain valuable 
information for medical professionals. It 
also has a real gem of a full-text dug 
information database. 


LAW 

Legal Equalizers 
Thorne Harris/PC Law and Advanced 
Legal Software are two programs that help 
felieve the tedium of running the financial 
side of office management for small law 
firms, and they can do the work of the 
support staff that only larger firms can 
afford to hire. 





TELECOMMUNICATIONS 


Alfred Glossbrenner/ Although it is 
little-known, the CTTY command is hardly 
useless. With this command, you will be 
able to run your PC from another 
computer's console. One benefit is that 
you'll never miss a deadline or 
appointment again. 
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PC UN WS ee  3S 
Twelve pages of up-to-the-minute reports, 
interviews, minireviews, and useful tips, 
along with entertaining tales and fables 
from the computer community. 








IE EDITOR’S SCREEN 
More Power to You.............81 
Bill Machrone/Micros and minis are locked 
in competition. Will networking for PCs 
help decide the issue? 


LETTERS TO PC_..............93 


THE NORTON CHRONICLES 
Software for One and All 

Peter Norton/In software and computers, 
not all things are equal, or compatible. 


-TO-USE 279 
Paul Somerson/PC owners share their tips 


and short programs. 


IPO TUTORS oo a BES. 
Mark Zachmann/PC answers readers’ 
technical and nontechnical questions about 


personal computing. 
POIMART i 


CLUB NEWS ................,,.303 
Jane Mintzer/Listings of dozens of IBM 
PC users groups. 


NEW ON THE MARKET ......307 
David Obregén/The latest in hardware, 
software, accessories, publications, and 
services for your PC. 


PC BLUEBOOK................314 
A quick-reference guide for PC owners and 
soon-to-be owners. 
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CHART-MASTER™ 
The Number 1 Choice in Business 
Graphics Software 














Highlight a single letter, 
word of line 


Explode any or all slices 


Up to 4 pies per chart, 20 
slices per pie 


With CHART-MASTER, the Peskisone are unlimited: 


TED MONTHLY 





Clustered Bar chart 


High/Low/Close 
with moving average 


Area chart 


CHART-MASTER gives you more ways to present 
information to an audience than any other pack- 
age on the market. And we do it with style and 
ease. In fact, we're the number 1 choice for those 
who use business graphics software on IBM 
personal computers. 
Number 1 in Versatility 
CHART-MASTER gives you more than 40 op- 
tions. . . text options, color options, chart type op- 
tions. At the touch of a key, turn data into a pie, bar, 
line, scatter or area chart. And best of all, CHART- 
MASTER can produce charts from Lotus 1-2-3™, 
Symphony™, Multi-Plan™, or any other program. 
Number 1 in Presentation Quality 
Use over 50 of the most popular 
printers and plotters to create 
crisp, clean overhead trans- 
parencies, or on-paper 
charts. And, razor-sharp 
35mm slides are a breeze 
with the new Polaroid Palette. 
Number 1 in Ease of Use 
CHART-MASTER is de- 
signed so anyone, from top management to sup- 





Ss r = 


a. 
=a 
ss 


OVERALL SALES SOAR 27% 
PACIFIC REGION LEADS 
1984 SALES DRIVE 


Presentation quality text: 
created here with bold 
font, italics, underline, 
color and left justification 


Select proportional pies 


Pac 


1984 — $75 MILLION 





Line chart 
with 2 Y-axes 


Horizontal Stacked 
Bar chart 


Horizontal Bar chart 


port staff, can master the Se le: -follow 
menus. And, with CHART- 
MASTER'S default set- 
tings, you don't have to 
make endless deci- 
sions. We do the work, 
you get the results. 
Number 1 in the Opinion of 
Experts 

SOFTWARE DIGEST, the "Consumer Reports” 
of the industry, named CHART-MASTER the num- 
ber one package among the top 20 business 
graphics programs tested. But the real experts 
are our customers. They've made us the number 
one choice in business graphics software. 

See for yourself. Call or write today for a com- 
plete information kit, or a demonstration at your 
nearest dealer. Decision Resources, Inc., 25 
Sylvan Road South, Westport, CT 06880 (203) 
222-1974 








DecisionResources 


Software Designed for Decision Makers 
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SIGN-MASTER™ 
Number 1 in word charts 
for presentations and reports 


Create powerful head- 
lines using SIGN- 
MASTER's color, size, 
and font options. Here we 
chose Bold Roman font. 







THE BO 


Highlight a single charac- 
ter, word or an entire line 
al the touch of a button. 
Here we focus attention 
on one number with color 
and underline. 










Net present 
(opportunity 


Indicate source, date, au- 
thor, etc. with SIGN- 
MASTER's footnote op- 
tion. Bold Standard font 


was used in this example. Geurees:ArruslRepect) 


With SIGN-MASTER, the possibilities are unlimited: 








‘TOM LINE 
PROJECTED EARNINGS 
(Millione of $) 








value 
cost of cepitel 


Develop professional ta- 
bles quickly and easily. 
Once data and text is en- 
tered, SIGN-MASTER de- 
termines the spacing and 
layout. 






Produce SIGN-MASTER 
word charts on paper, 
overheads or slides. 





Million 
24%) 





Summaries Exhibits 


Proposals 


SIGN-MASTER is 
the first program de- 
signed to allow every- 
one from top manage- 
ment on down to produce 
. - Colorful, attention- -gaining 
“word charts” and tables for presentations 
and reports. 

Created on an IBMPC with a compatible plot- 
ter or printer, SIGN-MASTER word charts are 
superior in quality to typing and less expensive 
than typesetting or printing. 

Professional Word Charts Made Easy 

In just minutes, this unique menu-driven pro- 
gram lets you create impressive, easy-to-read 
documents using words, numbers, lines and 
SIGN-MASTER’s simple-to-master Table Mode. 
Number 1 in Quality Text 

SIGN-MASTER offers the greatest variety of 
text options. In addition to 6 fonts, 16 sizes and 
8 colors, you can justify text, underline, italicize, 
set margins, spacing, and more. 

An Important Presentation Tool 
With SIGN-MASTER and any one of over 40 


SIGN-MASTEA Is a radermark of Decision Resources, inc SIGN-MASTER ie 
(Ensen) Germany, Austia, Sofware Enterprises (Rotterdam) 


ee OO 






availadie through the following international disiributora Grafisk Databehendiing 
Benolux Edteoh (Paria) France, Sumiock Bondain (London) U K.. Calcomp S$ A. (Milan) Kaly and Computeriand and Ena 


Tables 


Schedules Titie Pages 


plotters, you can produce full color originals on 
paper and overheads. The program also works 
with most popular printers to create the high- 
est quality printer graphics possible. 

Make Super Slides Quickly 
and Economically 

Presentation-quality 35mm 
slides can be created in-house 
and inexpensively using he a 
Polaroid Palette in conjunction : 
with SIGN-MASTER. ae 

For reports and presentations that. get no- | 
ticed, get SIGN-MASTER — Number 1 in word | 
charts. 

The retail price is $245.00. Call or write today 
for a complete information kit and a demon- 
stration at your nearest dealer. Decision 
Resources, Inc., 25 Sylvan Road South, 
Westport, CT 06880 (203) 222-1974 
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The developers of CHART-MASTER 
DecisionResources 


Software Designed for Decision Makers 






(Gotmborg) Scandinavia. parse oD 
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AST PCnet II. 


A SIMPLE PLUG FOR SHARING 
COMPUTER RESOURCES. 


Now that you've invested in several IBM® 
PCs for your office, you're looking for 
ways to use your PCs, printers and mass 
storage devices even more effectively 
Ways to further reduce duplication of 
work. And ways to share the informa- 
tion and programs you've gathered 
among several users. 


AST hasthe simple solution. AST-PCnet II 
lets you link your PCs together to share 
information and equipment. And 
communicate results between PCs in 
a ready-to-use format. 


It's easy You install a card into each 
computer then connect them with 
simple, plug-in wires. Over 10,000 PCs 
are already using AST-PCnet to boost 
productivity. enhance communica- 
tions and save money. 


And with AST’s complete hardware/ 
software solution, there's nothing else to 
buy—our economical package assures 
major installation savings over net- 
works using cumbersome coax cable. 





|_§ =| 


AST-PCnet II's unique software lets you 
work with familiar PC-DOS commands, 
including version 3.0. It also handles 
popular programs and allows you to 
share data base, spreadsheet and 
word processor files including Lotus1-2-3™ 
and Symphony” dBase II and II‘ 
Framework” and Wordstar™ 





It's a great long term buy toa It's the 
only network linking the entire PC 
family—PC, XT, AT and PCjr. 


Findout more today Ask your AST dealer 
for ademonstration or call our Customer 
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Information Center (714) 863-1333 ext. 5249 
for the location of your nearest dealer. 
AST Research inc, 212] Alton Avenue, 
Irvine.CA 92714 TWX , 
753699ASTR UR i y 





RESEAACH INC. 


IBMPC. XT AT PCyrand PC-DOS trademarks of Intemational 
Business Machines Corporation Lotus !-2-3 and Sym: 
phony trademarks of Lotus Development Corporation. 
dBase Il. dBase {Il and Framework trademarksot Ashton: 
Tate WordStar trademark of MictoPro Intemational 
Corporation. AST PCnet Il trademark of AST Research Inc 


Available for the IBM PG AT. Dae jr,’ and true compatibles 


CLEAR THE DESK, 
SIDEKICK’S 
ray HERE! ent, 











ALWAYS JUST A KEYSTROKE AWAY ... 
No matter what software you're running! 
WHETHER YOU'RE RUNNING LOTUS, WORDSTAR, 
fi &, (BASE OR WHATEVER ... 
, JUST A KEYSTROKE AND A SIDEKICK WINDOW OPENS... 
* ACALCULATOR ° AN APPOINTMENT CALENDAR 
. | * ANOTEPAD —-* AN AUTO DIALER 
° A PHONE DIRECTORY 
° AN ASCH TABLE 








neath. In the Sidekick Notepad you can see data that’s been 
imported from the Lotus screen. On the upper right, that’s che 
Sidekick Calculator. 


_ ~ 
\ a ‘ Here’s Sidekick in action. That's Lotus 1-2-3 running under- 
“ , 





copy-protected 
. 1133923, 9/14/1984 

¥ ' ; 4 Materials $28. 

noncopy-protected . 












NOW. . . Whether you're working in dBase, Lotus, Wordstar or 
whatever .. . you can unleash the full power of your computer .. . and 
make a lot of extra space on your desk at the same time. 
Whenever you're using your computer . . . from start to finish 
of your session . . . Sidekick™ will be there . . . ready to serve. And it's 
as lightning-fast and compact as only Borland knows how to make it. 
There's a notepad that has a full-screen editor that can time and 
date stamp your notes, and then save them to disk You can even pull 
information into the notepad directly from the screen of your “underlying” 


software, 
A SAMALTOR Suppose you're working in Lotus and the phone suddenly rings. 
Ay AvRHNTE NTF ALENENE ; Give your Sidekick a call and it pops right up over Lotus with the notepad 
beget rat you need. Or an appointment calendar . . . one you can never misplace, 
py hGH What if you need to do a quick calculation? A keystroke instantly 


brings up the calculator. And the results of your calculations can even be 
transferred to your “underlying” software. 

Need to make a phone call? Up pops your personal phone directory. 
‘Type in the name you want . . . and Sidekick jumps right to the phone 
number. Another keystroke, and the phone is automatically dialed for you. ¢ 

There's lots more, too. You can move the Sidekick windows 
anywhere on the screen you like. And you can have as many on screen at 
a time as you need. There's even an on-line help window for each of 
Sidekick's features. 

We designed it because we needed it. If you've ever been writing 
a report and needed to do a quick calculation, or jot down a note, then 
you need Sidekick, too. 


Only uth Hayes Smartmodem and compatibles. 


GOT YOUR SIDEKICK YET? 


SIDEKICK IS AVAILABLE AT YOUR NEAREST SOFTWARE DEALER, OR DIRECT FROM BORLAND. 
For VISA and MasterCard orders, call 1(800) 255-8008: in California call (800) 742-1133. 


Lines are open 24 hours 2 das, ~ divs a week 














$54.95 SideKick Please be sure your system is an IBM PC, AT, XT jr. or a true PC- 
copy-protected compatible. PCjr. users must order noncopy-protected version. 
$84.95 SideKick NAME D) BORLAND 
noncopy-protected i 
CA Ate Ls Wea cal teak crease) SDDIRESS '%))3 INTERNATIONAL | 
| 





Check 0 Money Order 0 CITY/STATE/ZIP 
VISA ‘al MasterCard O TELEPHONE 4113 Scotts Valley Drive 
California residents add 6% sales tax. Outside USA add S10; payment must be by Scotts Valley, California 95066 


Expiration Date ———_____—_ bank draft payable in the US and in US dollars. COD and purchase orders will not TELEX: 172373 
be accepted. § 7 CIRCLE 150 ON READER SERVICE CARD 
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The T1855 is 
the only printer 
wa letter quality, 

raft speed, 
poe 
g-1n font 
Enodis 
all for under 





The TI Bee pases The we 
printer for all major PC’s. TEXAS 

See for yourself today. 

Call 800-527-3500 ga INSTRUMENTS 
for the dealer Creating useful products 
nearest you. and services for you. 


DPFOL 
©1984 TI ‘This printout was not generated by the TI 855. 2764-08 





Whats Inside 


Producing an issue of PC Magazine can seem like one long 
string of editorial problems, but it can also mean long, leisurely 
lunches spent coloring with crayons. 


s readers of this column may 

well imagine, writing What’s 

Inside every 2 weeks can be a lot 
of fun. Every other piece of prose in PC 
Magazine must be checked, double- 
checked, and sometimes even triple- 
checked (and still, our readers some- 
times catch us in mistakes). On the other 
hand, the author of What’s Inside can in- 
dulge in occasional harmless exaggera- 
tions without too much soul-searching. 

However, sometimes it can be a very 
depressing chore as well. As each issue 
brings with it anew rundown of the latest 
in hardware or software, it also brings a 
host of editorial problems—all of which 
usually get detailed right here. 

For example, take this issue’s bench- 
marked reviews of 13 local area net- 
works—hardware-software combina- 
tions that enable separate micro- 
computers to communicate with one 
another. Since the project started, staff 
members have been sidling up to me and 
saying, ‘‘Boy, I can’t wait until you 
write What’s Inside for the networks is- 
sue. Now, there’s a cover story that 
drove everyone beserk!’’ And executive 
editor Mike Edelhart, when asked to suc- 
cinctly describe the magazine’s contents, 
growled, ‘‘It’s the issue that ate up and 
spat out the most human beings.”” 

But do you really want to know how 
Edelhart, associate editor Stephanie 


PC MAGAZINE @ FEBRUARY 5, 1985 








Stallings, and free-lancer John Dickin- 
son had to begin the project from scratch | 
about 2 weeks before the final manu- 
script deadline? Or what technical assis- 
tant Mike O’Cone and contributing edi- 
tor Robin Webster looked like after they | 


had spent 48 straight hours putting to- 
gether networks? Or how various re- 
viewers came wandering out of the test- 
ing rooms like a group of shell-shocked 
veterans? Do you really want to hear 
what Stallings said when she found out 
that we had no phone service the day that 
Glenn Hart’s review was supposed to ar- 
tive via modem? 

Of course you don’t. I’m sure that you 
have your own very important problems 


and don’t need to burdened with ours. 
Besides, it’s simply too gruesome to re- 
count. 


Crayola Quintet 

Instead, I’ll let you in on a well-kept 
secret: how we produce the cover lines 
and article titles for each issue. 

Cover lines are all those clever phrases 
on the magazine’s cover that are meant to 
lure you into buying the magazine (if you 
don’t have a subscription), and titles are 
meant to lure you into reading the articles 
once an issue is in your hands. Do you 
suppose that the top editors of the maga- 
zine sit together in solemn conclave to 
produce these witty sayings? 

Of course not. 

For example, to create the titles for 
this issue, a contingent of staffers includ- 
ing Stallings, Dickinson, assistant man- 
aging editor Posy Gering, senior copy 
editor Jean Atelsek, and assistant editor 


| Fredric Paul found their way to a local 


restaurant called the Brickwork Café, a 
few blocks from PC’s offices. Now, the 
Brickwork holds a particular attraction 
for members of the PC staff, especially 
those of us with pretensions to great artis- 
tic talent—it has white paper tablecloths 
and crayons with which customers can 
scribble to their hearts’ content. 

Under the influence of food, drink, 
and Crayolas, the quintet spent a happy 
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WHAT’S INSIDE 
















couple of hours producing the large- | know for sure, however, that, whatever | the part of the participants to return to the 
sized words that now decorate the maga- | profundities these working lunches pro- | office. 

zine. Rumor has it that Paul, especially, | duce, they are usually accompanied by a 

came through with flying colors. We do | strange and inexplicable reluctance on | What’s ina Theme? 

Astute readers may have noticed that 
this is the second ‘‘theme’’ issue we’ve 
had recently, in which the entire maga- 
zine is dedicated to a single cover 
story—the first was our ‘‘printer’’ issue 
(Volume 3 Number 23). In the case of the 
printer issue, the coverage of the theme 
was entirely and efficiently planned. In 
the case of the magazine you’re now 
holding, it was not. 

Picture this: It’s a lovely, sunny day in 
the offices of PC. All the copy deadlines 
for Volume 4 Number 3 have been met, 
and most of the editors are sitting back, | 
comfortably contemplating a job well 
done and little suspecting that in a few 
short moments their world is going to fall 
apart. 

In a small office in the art department, 
art director Gerard Kunkel sits and 
counts the number of manuscript pages 
prepared for the magazine. A horrible 
suspicion grows in his mind: too many 
features may have been slated for the 
magazine. 

He counts. He counts again. He stands 
up, goes into the office of assistant man- 
aging editor Posy Gering, and an- 
nounces, ‘‘Remember when we thought 
that we may not have enough articles for 
this issue?’’ 

“*Yes,”’ she answers. ‘‘So?”’ 

‘*Well, I just counted the pages for the 
magazine. The network articles alone 
account for 40 pages more than we have 
available for our entire features 
section!”’ 

Gering immediately went into action. 
After about an hour of rather frantic con- 
ferences involving most of the editorial 
staff, all the noncover features, several 
of the related network articles, and (with 
the cooperation of executive editor Paul 
Somerson) a few of the columns were 
dropped from the issue. The result? A 
still-formidable and very special pes 
of features and reviews. 





















NOW THAT YOU’VE ORGANIZED 
YOUR INFORMATION, ISN’T IT 
TIME TO ORGANIZE YOUR OFFICE? 



























































The Full Nelson can help! Put your entire 
PC system, including printer, into our Full 
NeJson and discover just how little space 
you need to organize your office. 








The.Nelson Serles from Simonton design allowing adjustment for any 
industries is rapidly becoming the office setting, and quality work: 
Standard-of-comparison for com- manship — all standard. 

pact and mobile security cabinets. 

It's no mystery with features Ilke Look around. if you've lost control 
roll-up locking tambour doors, of your workspace or fear losing 
steel base with large twin wheel your computer, give us a call or 
casters for true mobility, fully ad- send for our color brochure. We 
justable roll-out shelves, our have the solution — we guarantee 
exclusive split-across-the-middle It! 























Sx Simonton Industries 


20746 East Carrey Road 

Walnut. California 91789 
Telephone: (714) 598-2502 

© 1-800-255-5069 ouTsIDE CALIFORNIA 
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And you thought we only ran 1-2-3. 


Why have we sold over 100,000 Hercules” Graphics Cards? One 
reason is because we give the standard version of 1-2-3” the highest 
resolution possible on an IBM’ PC or AT.” 

Now we've brought the same high resolution to Symphony” and 
Framework,” giving them sharper, flicker-free text and graphics. 

It took software support for Hercules to become the best selling 
graphics card for the IBM Monochrome Display. Support from dozens 
of companies like Lotus,” Ashton-Tate; and Microsoft, who wrote 
programs to run on the Hercules Graphics Card. 

Why did they support Hercules? Simple. The Hercules Graphics 
Card’s resolution of 720 x 348 is twice IBM's (640 x 200)*. A parallel 
printer port is standard —not an extra 
cost option. And we’re so confident of 
the reliability of our graphics cards 
that we back every one with a two 
year warranty. 

Call 800 255-5550 Ext 400 for the Hi ul 
name of the Hercules dealer nearest a es. ‘ 
you and we'll rush you our free info kit. We're strong on graphics. 





Address: Hercules, 2550 Ninth St, Berkeley, CA 94170 Phone: 415 540-6000 Telex: 754063. Trademarks /Qwnera: Hercules/Hercules Computer Technology; Lotus, 
1-2-3, Symphony/Lotus Development; Framework, Ashton-Tate/Ashton-Tate; IBM, AT/IBM; Microsoft/Microaoft. °The IBM Color/Graphics Monitor Adapter. 
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Micros. Mice. 


When you can’t stop by your local Micro Mart Store, call us direct. 


ORDERS ONLY 


1-800-241-8149 


At Micro Mart, we've got our 
finger on the pulse of the microcomputer 
industry. And, from our retail stores to 
our telemarketing divisions, we’re'in 
touch with the very latest developments, 
the newest products and the cutting edge 
of expert advice. 

When you need the right product at 
theright price, remember the sales, 
service and support our local store 
experts and national distribution center 
can give you. 

So if you can’t drop by your local 
Micro Mart Store, let us point you in the 
right direction. Ask for your best price 
and expert advice. 


AT&T Personal Computer. Innovative 
hardware for a wide range of business 
applications. 








128K expandable to 640K, 2360K, 

DS/DD Disk Drives, Monochrome 

Display, 1BM Compatible____Special 
introductory price. 


LEADING EDGE Color PC, 256K, 2-360K 
DS/DD Disk Drives, Amdek Color 600.__$1995 
MINDSET Personat Computer, 256K, 2-360K 
DS/DD Disk Drives, W/Mindset Mouse.__$1795 


Networking/Protocol 
Conversion 


SNA & BISYNC 3780, 5251, 3274, 3278,____ 
PC TURBO 186 by ORCHID, 80186 coprocessor 
board 


IRMA/IRMALINE Replaces 3278's 

w/PC's,__ $899 $1099 
IRMAGRAPH Upgrades IRMA to 3278 graphics 
capability. ee 
IRMAPRINT Enhances /RMA graphics. 
PCnet By ORCHID, complete line__Start @ $299 
BLUE LYNX 525] Mod 12 & 3276 Emulators by 
TECHLAND. 
SANTACLARA PC Terminal 


Printers & Plotters 
instock, 


HOUSTON INSTRUMENTS Plotters and 
Digitizers. 











Atlanta, New Orleans, Nashville, Miami, Tampa, Orlando 



























EPSON FX80/100.__ 
EPSON RX80/100,___ 
EPSON LQ/500.__ 


OKIDATA 92 & 93, ML&4, 
(200 cps.), w/opt. IBM 
PROMS, Pacemark 2410, 


(350cps).___ 
TOSHIBA P-1351 & 1340,___ $1295/$799 
DATAPRODUCTS 
PRISM 8050 Color, 
132col., 200 
cps.__$1295 
STAR MICRONICS 
Complete line 
Me EXAS INSTRUMENTS 

5, 


_——— 8729 
NEC Pinwriters, P2 & P3, 180 


———————— 
DIABLO C-Series C-150. Color 
ink jet, 1BM color compatible._$985 
Letter Quality 
NEC Spinwriters 2050, 3550, 8850.__ 
DIABLO 630/630ECS.__$1395/$1795 
C-ITOH Starwriter, (40 cps), Printmaster, 
(SS cps).__—-§950/$1299 
‘We carry a full range of form handling options. 


Floppy Disk Drives 


TANDON TM 100-2, DD/DS, 360K.__$185 
1/2 HEIGHT DISK DRIVES From SHUGART, 
TEAC. PC, XT & AT compatible___$119 
Hard Discs 
Micro Mart carries all the major brands. 
If you don’t see it—ask for it. 
PEACHTREE PERIPHERALS 
P-10, 20.& $0, auto boot, a2 

————— Siar 


ext, 

SYSGEN /0& 20Meg 
w/streamer tape. $2395/$2795 
SYSGEN Image & Quickfile, 
streamer tape back-up for 
your 1BM XT & AT.____ 
BERNOULLI 
TECHNOLOGY Hard Disc 
Subsystems.__ $2895 
MAYNARD Complete 
line of hard disc 
subsystems, 
EMERALD Hard disc 
drives w/back-up. 

Chips 

INTEL 8087 High speed 
SOpTOG, ee 

64K RAMCHIPS,____ 

256K RAMCHIPS. 

Multifunction Boards 


‘We have a complete line of multifunction 

bds. compatible with the Portable, AT, XT, & Jr. 
SIX PAK 64-384K, multifunc. 
MEGAPLUS 64-512K, max, 8func______ 
1/O PLUS Ser., Cik., Splr., Ramdisk, opt. 2nd 
Ser, Par, 4 Gane. 
QUADRAM QUADBOARD, 64-384K, 
multifunc $259 
TECMAR CAPTAIN, 64-384K, muttifunc._$249 
TALLTREE J-RAM IT, 0-512K, w/software.__ 
TALLTREE J-RAM ITX, 0-512K, 

w/software. 
MICROLOG BABY BLUE I, 64-256K, Z80 
coproc., + software. 

ORCHID PC Blossom, 64-384K, w/opt. PCnet 
Piggy-Back $259 











$129 











EPSON JX80,color printer.. 


MAYNARD Complete line. 
Graphic Cards 


STB Graphics Plus H, color & mono, w/par. port 
é& software __——— ED 
HERCULES Mono & color graphics cards support 
Lot = a a 
PLANTRONICS ColorPlus + , HiRes color bd., 

par. port w/software.___ 
TTECMAR Graphics Master, HiRes color & mono 

supports Lotus. =D 
QUADRAM QUADCOLOR I & II, color cards. 
PARADISE SYSTEM Mujti-display or Modular 

Graphics Cards, color & mono, pat. 
port.. ___ Starting @ $299 


Software 


Accounting 
SORCIM/TUS Complete line including windows._ 
BPI ACCOUNTING Complete line.. 

Spreadsheets & integrated Packages 
ASHTON-TATE Framework. 
LOTUS Symphony and Lotus. 
MICROSOFT MultiPlan, w/templates__ 
MDBS Knowledge Man, 
SORCIM SuperCale 3, Vers. 2.0___. 
SP1 Open Access, —____ 

Enhancements & Utilities 
SOFTCRAFT Fancy Font. 
FOX & GELLER Complete line 
of enhancements for dBase IT, 
HIT& Rbase 4000, 
NORTON Utilities.__ $65 


3.0. 











CENTRALE POINT SOFTWARE 

‘Copy I) PGS GS 
ATI Training.____ SSS 
SOFTSTYLE Set FX + and Printworks. Printer 


control pac ee 
SIDEWAYS Inverts printout__$45 
BORLAND Sidekick... SD 
LIVING VIDEO TEXT Think Tank 
Compilers & Language Tools 
LATTICE C-Compilers. 
MICROSOFT Complete line. 
WORDTECH The dBase compiler. 
DIGITAL RESEARCH Complete line 
BORLAND Turbo Pascal, Turbo Toolbox 


and more. $39/each 
Graphics & CAD 

Zsoft PC Paint Brush, mouse driven graphics._$95 

DECISION RESOURCES 

Chart Master /Sign-Master pkgs___>__>»__ 

AUTODESK AutoCAD. Complete line. a 4 


ENERTRONICS Energraphics, graphics & CAD 
Deckese: = 2 
MICROPRO ChartStar. 

Microsoft Mouse. Bus or serial 

mechanical mouse, comes with Mouse 


Menu software. Works with WORD and 
other popular software___$159 

















PC Mouse, from Mouse Systems. Serial 
optical 3-button mouse with Pop-Up™ 
Menus and PC Paint software. 
Preconfigured for all the most popular 
software. SSD 





MICROSOFT Chart. 
DIGITAL RESEARCH Presentation Master... 
Communications 
MICROSTUF CROSSTALK XVI__$99 

HAYES SMA Be iad HE. 


Processors 
MULTIMATE w/Spelling checker & tutorial.§259 
SAMNA JI, wd. processor. 
MICROSOFT Word, w/or w/out mouse.__ 
LIFETREE Voikswriter Defuxe.____ 
MICROPRO WordStar Pro Pack & 


Series2000. 
SSI WordPerfect. 
WORDMARC Wordmarc. 

Office & Project Planning 
Call for our Tax and Tax Planning packages. 
HARVARD Harvard Project Manager,__ $249 
TUS Easy SalesPro. 

ta Managers 

MICRORIM 4000 or 6000, Report Writer & Clout 
options 
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GMS SYSTEMS Power-base._. 
WARNER SOFTWARE The desk organizer__ 
ASHTON-TATE dBase fH & I], 
MICROSTUF Infascope. 

Modems 


HAYES Smartmodem 300, 1200, & 
7200B,______$ 199 /$469/$329 
RIXON 1200-4800 BAUD sync. & async. models. 
ANCHOR AUTOMATION Signalman Mark 

0 lal ge ee 
VEN-TEL 1200 BAUD Half Card for the IBM 
iis) ——_—_—_ 
POPCOM Popcom, int. and ext. w/voice & data 


comin 
Miscellaneous 
Hardware 

& Accessories 


Advice. Price. 


Service & Repairs 

*Qn-Site—We have hundreds of service 
focations nationally. 

*Depot—Our National Service Center is 


one of the fastest in the US. 
*We have—A wide variety of services 
available. Just call us. 





©Copyright Micro Mart 1984, 
Technology Corporate Campus 
3159 Campus Drive 

Norcross, Georgia 30071 


For information or the store location nearest you, call 


DYSAN Diskettes, PC, XT & 
AT compatible_______ 
MICRO MART Diskettes 

DS/DD, 7 yr. war__$19/10 





KEYTRONICS $/50.& SISI. 
Keyboards. 
LQ SHEET FEEDERS Sheet feeders.____ 
CURTIS Accessories. 
wae! Mach il & Mach iiTjoysticks ___. 
Penpad, sofiware avail. S775 
TOUCHSTONE TECHNOLOGY 


Touchstone 1, Ten key pad w/ cursor 
control 


QUADRAM MICROFAZER, print buffer, 
8-128K. 
TRIPPELITE Back up power supply 
200-1000 watts, and SOBAR surge 


ectors, 4&8 3 

lonitors Pa CRT’s 
PGS MAX 12, amber, 720h x 350v. 
PGS SR-12, 690h x 480v, w/dual scan cd__ 


PGS HX-12, 690 Dot RGB.___ 
ie aati QUADCHROME, 690 Dot 


AMDEK COLOR 300, 500, 600, 700, 710, 725, 
new complete line of HiRes RGB's w/new low 


prices. 

AMDEK 300A/300G, composite 
monitors. 139/$129 
AMDEK 3/0A, amber w/3 yr. war. 
WYSE Terminals, 100, 75, 50, entire line in stock _. 





Micro Mart has financing options 
available. Ask fora Micro Mart 
Blue Chip Credit Card application 


today. 
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1BM isa registered trademark of International Business Machines Corporation. AT&T, Leading Edge, Mindset, Microsoft, Mouse Systems and their products, respectively, are trademarks 
of AT&T Information Systems, Leading Edge Products Inc., Mindset Corporation, Microsoft Corporation and Mouse Systems Corporation. 


Ft. Lauderdale, Louisville, Tyson’s Corner, Rockville, Pittsburgh. 


All Prices are subject to change without notice. 


“Infoscope Can 
Renew Your Faith 
In Your Computer” 


~~ —_ 


idet il 





“For years, 
people said I 
was forgetful. 

“Now I 
havea 
memory. It's Infoscope. Infoscope makes it 
simple for me to load our personal computer 
with everything I want to remember about my 
congregation. Birthdays. Weddings. Maiden 
names. Addresses. Children's names and ages. 
And I can pull out that information any way I 
want it, almost instantly. * 





“Anniversaries in January? | can display 
them all in a split second. (The Calhouns were 
very impressed that I remembered.) 
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MICROSTUF] 


“Infoscope works with me, not against me. If 
I misspell a word, Infoscope suggests the right 
way. Politely. 

“Bless you, Infoscope. 

“When I don’t know what to do next, I turn 
to Infoscope’s help system. It tells me what I 
can do, and how to do it. If 1 don't understand a 
prompt, it'll explain it. 

“(Once in a while, it's nice to get advice for a 
change.) 





“Then there are the windows. I can create a 
dozen of them, any size, any part of the screen 
... and display a different set of information in 
each one. It makes it easy to compare things — 
like building fund pledges compared with con- 
tributions. 

“Before Infoscope, I thought our personal 
computer was just fun and games. Now it's a 
hard-working member of the family. Infoscope 
sure made a believer out of me.” 






Infoscope {s a trademark of Userview Corp. 


“Infoscope operates on data in RAM, so it's 4 to 100 
times faster than other information management 
programs. For a demonstration, see your retailer. Or, 
write for details: 


1000 Holcomb Woods Parkway / Roswell, Georgia 30076 
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What a gift for you and your friends! The extraordinary TURBO 


PASCAL compiler, together with the exciting new TURBO TOOLBOX 
and new TURBO pee All 3 manuals with disks for $99.95. 


TURBO PASCAL Version 2.0 (reg. $49.95). The now classic program 
development environment still includes the FREE MICROCALC 
SPREAD SHEET. Commented source code on disk 
¢ Optional 8087 support available for a small additional charge 
NEW! TURBO TOOLBOX (reg $49.95). A set of three funda- 
mental utilities that work in conjunction with TURBO PASCAL. 
Includes: 
° SS eel FILES USING B+ TREES. Commented source code 
on dis 
© QUIKSORT ON DISK. Commented source code on disk 
 GINST (General Installanon Program) 
Provides those programs written in TURBO PASCAL with a terminal 
installation module just like TURBO'S! 
*NOW INCLUDES FREE SAMPLE DATABASE 
NEW! TURBO TUTOR (reg $29.95). Teaches step by step how to 
use the TURBO PASCAL development environment—an ideal 
introduction for basic programmers Commented source code for all 
program examples on disk. CIRCLE 149 ON READER SERVICE CARD 
30 DAY MONEY BACK GUARANTEE 
Available at your nearest software dealer. 
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\ For VISA and MASTERCARD order call toll free: \ 
1-(800)-255-8008 1-(800)-742-1133 
\ (Lines open 24 hrs.. 7 days a week) \ 
\ Dealer and Distributor inquiries welcome (408) 438-8400 \ 
\ CHOOSE ONE (please add $5.00 for handling and shipping | v, : . orders) 
_____ All Three-Gift Pack $ 99.95 + 5.00 si \ 
\  —— All Three & 8087 139.95 + 5.00 \ 
\ ——__ Tubo Pascal 2.0 49.95 + 5.00 
—____ Turbo Toolbox 49.95 + 5.00 \ 
{ —— lbo Tutor 29.95 + 5.00 \ 
\ —____. Turbo 8087 89.95 + 5.00 
Check Money Order VISA MasterCard \ 
NGie ap tite LSet 
| My system 1s 8 bit 6b \ 
| Operating System: CP/M 80 CPIM 86 Ms DOS Pc DOS \ 
\ Computer: Disk Format \ 
Please be sure model number & format are correct 
\ NAME: \ 
| ADDRESS: \ 
= Ss CITY/STATE/ZIP \ 
TELEPHONE: \ 
Cakfornia rendents add 6% sales tax Outside USA add $1500 \if outside of 
USA payment must be by bank draft payable in the US and in US dollars} \ 
Sorry no COD or Purchase Orders 
‘ \ 
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in 
4113 Scotts Valley Drive 7 


Scotts Valley. CA 95066 
TELEX: 172373 









ALL AIRLINES DEPART FROM THIS TERMINAL. 


Presenting Travelshopper 
-..-new from CompuServe 
and TWA. 


Now you can save time and money 
by getting information and reservations 
on virtually any flight on any airline— 
worldwide—from one source. It's TWA’s 
new Travelshopper, available now through 
CompuServe's Information Service. 
With Travelshopper, you can scan 
flight availabilities, discover airfare bar- 
gains and order tickets...on your own 
personal computer...at home or in the 
Office. 


You also receive automatic member- 
ship in TWAS Frequent Flight Bonus™ 
program. And you can build bonus points 
by staying at Marriott and Hilton hotels 
and by using Hertz Rent-A-Car. 


Travelshopper and Frequent Fhght Bonus are Service marks of TWA 


Besides Travelshopper, CompuServe 
Offers an ever-growing list of other travel- 
Oriented on-line services. 

The Official Airline Guide 
Electronic Edition lists direct and 
connecting flight schedules for over 700 
airlines worldwide plus over 500,000 
North American fares. 


Firstworld Travel offers worldwide 
travel advice and service. 


Discover Orlando provides complete 
prices, hours and features on all of 
Central Florida's attractions and 
accommodations. 


West Coast Travel offers travel infor- 
mation for the western states. 


Pan Am's Travel Guide contains 
up-to-date information on immigration 
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and health requirements for most 
foreign countries. 

And TravelVision® provides complete 
automotive information, including road 
maps and an expert, personalized routing 
Service. 

Let your travel plans really take off. 
Use Travelshopper and lots, lots more 
from CompuServe. 

To buy a CompuServe Starter Kit, see 
your nearest computer dealer To receive 
our informative brochure, or to order 
direct, call or write: 


CompuServe 


1-800-848-8199 


In Otwo, Call 1-614-457-0802 


An H&A Block Company 


The Hard Disk With 
The Software Shell 





Why pay more for 10 or 20 Meg 
drives than you have to? Our 10 
Meg internal hard disk subsystem is 
priced at $794, with the 20 Meg 
model going for $1288. Our exter- 
nal 10 Meg goes for $944, 20 Meg 
for $1438. 


Our drives are fully compatible 
with any IBM PC or PC-compatible 
with 64K RAM and PC-DOS 2.0 or 
later.* Qubie’ drives boot directly 
from the hard disk You can power 
up the PC and load the system 
directly, without using any floppy 
disks. No software patches or driv- 
ers to install. 

Using the same amount of 
power as a floppy drive, the Qubie’ 
hard disk uses less energy than 
other aftermarket drives. 





The drives come complete with 
Idir software. } dir’s commands are 
in English, eliminating the need to 


type in DOS commands, and are all 
selected by using cursor control 
keys. ldir even explains commands 
with HELP screens that give you on- 
line advice when you need it. 


Qubie’ drives are made of spe- 
cial plated recording media. They 
withstand the vibration and move- 
ment that has damaged hard disks 
in the past. In fact, Qubie’ drives 
have been selected by several 
computer makers for use in their 
portable computers. 


Good service starts with answer- 
ing your questions before and after 
you buy. It continues with same or 
next day shipment of your order. 
Since we only sell a few selected 
products, we have the information 
and inventory to help you fast. 


We perform repairs in our own 
service department within 48 
hours, should you ever need service 
during the one year warranty 
period. 

Our price is the whole price. All 
prices include UPS surface charges 
and insurance. In a hurry? Two day 
UPS air service is just $12. 
Corporations, dealers and insti- 


tutions, call for volume purchase 
price information. 


*Call for information. 
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Internal 10 Meg $794 
External 10 Meg $944 





No Risk Gnarantee 

If you are not completely 
satisfied with your purchase, 
you may return it within 30 
days for a full refund, in- 
cluding the cost to send it 
back. If you can get any of 
our competitors to give you 
the same guarantee, buy 
both and return the one you 
don't like. 
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Order Today, Shipped Tomorrow! 


For fastest delivery, send cashiers check, 

money order, or order by credit card. Per- 

sonal checks, allow 18 days to clear. 

California residents, add 6% sales tax. 

Hours: Mon-Fri, 8:00 am-6:00 p.m PST 
Sat. 9:00 am.-1:00 p.m. 


(800) 821-4479 


Toll Free Outside California 


(805) 987-9741 


Inside California 


QUBIE’ 


4809 Calle Alto 
Camarillo, CA 93010 


London (01) 223-4869 
Paris (01) 321-5316 
Sydney (02) 879-3322 


VISA 
— 


© Qubie’ 1984 
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Toshiba's P1340 printer generates 
consistent, fully formed characters 
that rival the output of daisywhesel 
printers. Pay close attsntion to 
the solid character outline and 
straight, scallop-free vertical 
lines. And note the smoothness of 
















Now you can vekercecel im 
a grand. The Toshiba P1340 3-in-One printer. 


Toshiba has been a pioneer in printer tech- 
nology and development. Where we have led, 
others can only fallow. Our P1340 printer is an 
impressive example—the first 3-in-One printer for 
less than $1,000 that provides high-speed, letter- 
Quality copy, high-resolution graphics and an 
advanced 24-pin dot matrix print head. And at 
only $995, the Toshiba P1340 is priced well within 
your reach. 

Perfect impressions. Our unique high- 
density 24-pin dot matrix print head gives you 
sharp, clean results from any of the P1340's three 
resident typefaces. With its 8-mil print wire and 
overlapping dot pattern, you get letter-quality 
daisy wheel sharpness and definition—at dot 
matrix speed. 

Impressive speed. You won't have to 
give up speed for letter-quality results. 
Because the Toshiba P1340 gives you 
the best of both. At 54 cps, you get 
letter-quality copy at better than 
twice normal letter-quality speed. 


cps. 


round charactere like 


And even faster draft copy at 144 nN 





ign, 





pression for under 


An impressive eye for detail. The 
Toshiba P1340 doesn''t just give you high 
speed, letter-quality type. At 180 x 180 dots per 
square inch, it also gives you high-resolution 
graphics that lead the industry, 

Impressive versatility. The P1340 is 
versatile enough to give you your choice of three 
different resident typefaces. With bold type, 
underscores, super- and subscripts. And 
a wide range of condensed printing, line and 
proportional spacing choices. 

And since it features Qurne SPRINT 5™ 
emulation and choice of parallel or serial inter- 
face, the Toshiba P1340 3-in-One” printer can 
work with an impressive number of word pro- 
cessing programs. And almost every micro- 
computer, including IBM PC® and Macintosh.” 

Impressive price. The Toshiba 
P1340 printer. It's more than an impres- 


(Pll y sive3‘in-One printer. At only $995, its 
Se - also a great buy. For more informa- 


tion call 1-800-457-7777 Operator 32. 


SPRINT 5 5 a trademark of Qume Corp IBM PC ¢a rademark of Internalonal 
Business Mach Vectosh 15 a trademark of Appie Compuler inc 


In Touch with Tomorrow 


TOSHIBA 


TOSHIBA AMERICA, INC. Information Systems Divison 
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PChet from Orchid Technology 


YN The Most Advanced, Affordable Way to 
Sicciesro need @bidgctceelh@enneeicceslelerUaelhy 
Integrated, High-Speed Local Area Network. _ 


oped 












PCnetTALK 


* Send DISKLESS 
message/ CAPABILITY 
memo « With remole 
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PRINTER SHARING oS rc is 
* Non-dedicated printer has . fe automatically 
server on ony PC e | y downlneds 
7 > > DGS from disk 
= 7 ‘< server at 
eo power op 
RAM GISK —_— EACH DISK/FILE 
¢Providesfaster SERVER 
access than herd disk = ° Up to 16 public ood 
ond diskette drive privete volomes 
= © More thas oos 
GISK CACHING = private/pultlic read- 
« Improved speed io write volume lor 
accessing data normally noch PC 
ps on tke disk drive 
2 ie z z 
Ej & é 
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PCnet is the lowest cost network for 
IBM™ PCs. Take your choice. 
$495 per node when purchased as a 
stand-alone. 
$395 per node when purchased with 


power of your IBM PC and find out more 
about our full line of products. 


PCnet— Stand-alone Network Board 
PCnetPlusRam—PCnet + 256K RAM 
PCnetBlossom=PCnet + 384K RAM + 


BLOSSOM (384K RAM, Clock, 1O} 
Orchid, the creator of PCnet, has made 


Serial Port + Parallel Port + Clock Calendar 
Blossom New Generation Multifunction 
Board 

PCturbo—The Ultimate IBM PC 
productivity enhancement board 


gh-performance local area networking 


47790 Westinghouse 
Fremont, CA 9. 
(415) 490-8586 Tel 
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Albany Medical College . 
chose OfficeWriter™ word processing = 
software for good reason: It was the most 
effortless PC word processing they tried. 


And they aren't alone. Frito-Lay, Wisconsin Power & Light and many other com- 
panies across the country have discovered OfficeWriter’s Wang-like similarity 
to dedicated word processing. 

Software Digest evaluators gave it a four-star rating — their highest com- 
mendation in a comparison of 30 IBM PC word processing software systems 
appearing in the January 1984 issue of The Ratings Newsletter. 

Our 30-minute on-screen tutorial puts OfficeWriter at the top of its class for 
easy start-up. 

No other system is easier to use. 

Our new OfficeSpeller feature integrates the Proximity/Merriam-Webster 
electronic dictionary with our newest release for goof-proof text every time. 

And a complete set of editing features get high marks for speed, produc- 
tivity, versatility and performance. 

So when you're faced with the problem of which word processing software 
to choose, take the painless route. 

Ask us about our free 30-day trial. (Return the coupon or call 1-800-228- 
0747. In Wisconsin call 1-608-274-5047.) It could mark the end of your 
word processing software selection headaches once and for all. 


TBM 18 a trademark of International Business Machines Corp. Wang ts a trademark of Wang Laboratones Inc. 
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PAINLESS CHOICE. 


Office Witer™ 


pPeeseeseseeoeoe== enceseses 


FREE 
30-DAY 
TRIAL 


Please send me more infor- 
mation about a free 30-day 
trial of OfficeWriter! 
Name/Title 
Company Name 
Address 

City 
Stae__ 
Telephone # 


Return coupon to: 

OFFICE SOLUTIONS INC. 

5708 Odana Road, Dept. PCM8214 
Madison, WI 53719 

Or telephone: 1-800-228-0747 
(1-608-274-5047 in Wisconsin) 





INTRODUCING AST GRAPHPAK. 


THE POWER TO BUILD ON 
FRAMEWORK’ AND 
ORCHESTRATE SYMPHONY. 


AST delivers the powerful integrated hard- 
ware you need to unlock the full capabili- 
fies of your integrated software. including 
Framework,Symphony, Lotus }-2-3" Multiplan” 
and more. 


GraphPak is a complete, convenient solution— 
two plug-in boards for the IBM® PC, XT and 
their compatibles. And it's packed with ad- 
vanced features. Expanding memory to 
64OKB, GraphPak gives you the space to 
operate state-of-the-art programs, handle 
more data, and create larger spreadsheets. 
And it lets you take full advantage of the 
sophisticated graphics capabilities of your 
software, bringing higl:-resolution. bit- mapped 
displays to your monochrome screen. 
IBM-compatible serial and paralle) ports 
mean you can easily add a letter-quality 
printer and a modem to connect with 
services such as Dow Jones” EasyLink® and 
CompuServe* Further, our built-in clock: 
calendar provides automatic date stamping. 


Productivity: boosting SuperPak” utilities give 
you SuperDrive which responds fifty times 
faster than a disk drive and SuperSpoo! which 
lets you input and print at the same time. 


All this is yours in an easy-to-buy, easy-to- 
install, easy-to-use package that costs less 
than individual components. 


Find out about AST’s total solutions. See your 
dealer for facts on GraphPak and our com- 
plete family of multifunction boards, and 
communications. LAN, graphics and modem 
products. Or call our Customer Information 
Center (714) 863-1333 Ext. 5249 for your nearest 
dealer AST Research 

Inc, 212] Alton Avenue, 

Irvine, CA 92714 

TWX: 753699ASTR UR. 






of Microsoft 
: ink © fan Wester 
Union CompuServe :s an H&R Bio 
trademarks of AST Research Inc 
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Ferocious 


FORTRAN. 


Microsoft® FORTRAN crunches 
numbers with a vengeance! 

It combines fast and efficient 
native code compilation with 
built-in 8087 coprocessor support. 
The result? Mini and mainframe 
performance from your MS“DOS 
micro. 

Based on the 77 standard, 
Microsoft FORTRAN supports 
extensive statements and data 
types—including complex num- 
bers and IEEE single and double- 
precision floating point accuracy. 

Support for large arrays (greater 
than 64K bytes), separate module 
MICROSOFT, “™pilation, 
The High Performance Software. ANC Overlays, 
allow you to create very large 
programs—up to one megabyte, 
with access to more than 65 
thousand records in a file as large 
as four gigabytes. 


How do programmers feel 
about Microsoft FORTRAN? 


“The first FORTRAN compiler 


*Price exclusive 


of handling and Washington State sales tax. 
Microsoft 1s a registered trademark and MS is a trademark of Microsoft Corporation 


that takes advantage of the full 
addressing capability of the 8088 
and the pave of the 8087” 
—Jack Wilschke, Softalk 

“We decided to use the 
Microsoft FORTRAN Compiler 
for its INTEGER* 4 capability 
and the flexibility of its 8087 


implementation’ 
—Charlie Huizena & 
Chip Barnaky, PC World 


Call 800-426-9400 to order 
the ferocious FORTRAN. 
$350* 


In Washington State, call 206- 
828-8088. Ask for operator C6, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft FORTRAN 


in action. 





MULTIUSER REQUEST: 


THE DBMS THAT MAKES GREAT MINDS THINK ALIKE. 


Now there’s multi-user software to 
go with your multi-user hardware— 
including the new IBM PC/AT? 

Now there’s reQuest. 

reQuest is the database manage- 
Ment system that can support just 
one PC, or an entire Local Area 
Network. 

It gives your top managers the 
individual cc ymputing power to build 
high-performance applications. Plus 
the networking power to share their 
thoughts with your company’s other 
great minds. 

No executive is an island. 
Think of the possibilities: 

When everyone shares the same 
database, decision-making becomes 
more consistent, company-wide. 

Sales can keep in touch with 
Production. 

Property can compare notes 
with Finance. 


‘] 


Reports will be more accurate. 

Strategies will be more cohesive. 

And you'll finally realize the full 
petential of your executive PCs. 
Proven, guaranteed performance. 
reQuest has been proven in 
hundreds of major government and 
business applications. 

It works with a wide variety of 
hardware, including IBM PC® and 
PC compatibles, Burroughs, A. B. 
Dick, NCR, Hewlett-Packard, and 
many others. 

It has the capacity to download 
information from your mainframe, 
process it, and send it back. And the 
versatility to serve as the foundation 
for dozens of popular programs, in- 
cluding LOTUS 1-2-3) Multiplan? 
and WordStar® 













Yet, its menu-driven format is so 
easy that even the most computer- 
shy managers can quickly build and 
operate their own applications. And 
reQuest is backed by full money- 
back satisfaction guarantee. 
Request reQuest, today. 

For the full story and our introduc- 
tc 2 ones: c D toll-free: 
1-800-321-DBMS. 

Call or write now, and see how 
much more your company can do 
when you connect with reQuest. 


reQuest 


POWER TO SHARE 


System Automation Software, Inc. 
8555 Sixteenth Street 
Silver Spring, MD 20910 


Trademark Ackninlelgements 

IBM, PC, and PC AT International Business Machines Corp 
AB Dk A B Dick Company, Burroughs. Burroughs Cospora: 
tain. Hewlett-Packard Hewlett-Packand Cae, NCR NCR Corp 
Lotusand 1 2-3 Lotus Development Cam Multiplan Microsctt 
Cop, WondSuar Micropro Comp ne(Quew ts a trademurk of System 
Automaton Cagporatn: 


P1984 System Automation Software, Ine 
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Raging C. 


Concise structure and fast exe- 
cution make C the ideal language 
for applications and system-level 
programming. 

And compared with other MS- 
DOS C compilers, Microsoft® C 
consistently produces the fastest 
executable code. 

It supports the full C language 
and includes an extensive library 
of subroutines that implement 
most UNIX="compatible functions. 

Small, medium, compact, and 
large memory models give you 
flexibility in selecting the address- 
ing requirements of your software. 
Programs can be designed to make 
MICRESOFT. effective use of 
The High Performance Software the available 
memory of your computer, up to 
one megabyte. 

Microsoft C Compiler provides 
you with a complete development 
system including the compiler, 
run time library, linker and library 
manager, and full support of 


exclusive of handling and Washington State sales tm: 
wee: peso trademark and MS ws a 
UNIX ts a trademark of Bell Laboratones. 


**Reprinted with permission. BYTE Magazine. August ‘83 


rk of creck Corporation 


MS-DOS 2.0 directory structure 
(pathnames) and I/O redirection. 


How do programmers feel 
about Microsoft C? 


“In the top category for its quick 
compile and execution time, small 
incremental code, best documen- 
tation, and consistent reliability’** 

—Ralph Phraner, BYTE Magazine 

“Best for software development’ 

—Bill Hunt, PC Tech Journal 
“Produces good, tight-running 
programs. 
—Peter Norton, Softalk 
Call 800-426-9400 to order 
the raging C. $5007 


In Washington State, call 206- 
828-8088. Ask for operator B6, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft C in action. 





Our modem 
beats Hayes for accuracy. 





And we can prove it. 


We put our 1200 bps modem to the critical test. 
We stacked it up against Hayes, one of the 
“smart” modems. The results were conclusive: 
when line quality was good, our modem was 
one and one half times more accurate. When 
line quality was bad, our modem was up to ten 
times better. And when line quality was really 
bad, their error rate shot up to as much as 100 
times ours! 

Then we went inside and did a component 
count. The final score: Hayes 252, us 155. This 
can be viewed two ways: Either Hayes has a 
60% better chance of developing part failure or 
our modem has a 60% better chance of deliver- 
ing higher reliability. 

The General DataComm intelligent modem is 
the newest product of a company that has been 
designing data communication systems for 15 
years. Our customer list is a "Who's Who” of 


business. Now we're applying the technology 
that won the respect of Bell operating companies 
and other telephone companies in the U.S. and 
Canada, major banks, brokerage firms, and 
many of the Fortune “500” to the personal com- 
puter market. With a line of 300 and 1200 bps 
modems and communications software. 

The General DataComm modem. We put it to 
the critical test. Now it's ready for the ultimate 
test. Yours. To find the dealer nearest you, con- 
tact the Personal Computer Products Dept., 
(203) 574-1118. General DataComm. 
Middlebury, CT 06762-1299. 


[g|General catacomm 


The best connections in the business. 
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Intel Hits With New Chip 


The network ante’s lowered with the 82588 chip, and things may never be the same again. 


BY BILL MACHRONE 


NEW YORK—lJust when you 
thought it was safe to get into 
networking in a big way, Intel 
has announced a revolutionary 
new integrated circuit that 
threatens to knock the bottom 
out of the market. 

Chip builder to the world, In- 
tel has key circuits on nearly 
everyone’s network cards al- 
ready. But resting on its lavrels 
is not the way that a big semi- 
conductor manufacturer gets 
ahead in this busincss. Stamp- 
ing out silicon everyonc wants 
at a fraction of the going price 
is. 

Intel’s current pride and joy, 
the 82586 chip, resides on such 
prestigious network cards as 
those from IBM and Unger- 
mann-Bass. But these products 
cost upwards of $700 per con- 
nection, too much for anything 
but applications that really de- 
mand networking. Intel's new 
chip, the 82588, provides only a 
fifth of the 82586's maximum 
performance, bul at $250 or less 
per connection. And for most 
office applications, low price is 
far more important than blazing 


speed. 

The 82588’s favorite brand of 
networking is CSMA/CD (ear- 
rier sense multiple access/colli- 
sion detection) on twisted-pair 
wiring. It is equally capable of 
broadband networking. as with 
IBM’s PC Network, but you 
must add the (high) cost of an 
RF modem. Twisted pair is the 
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darling of office automation 
planners because buildings are 
already full of it—the phone 
system wiring. Jamming data 
across the copper at 2 megabits 
per second feels just like heaven. 


Low Priced Chip 

The chip itself is initially 
priced at just $45, with prices 
scheduled to fall into the $20 
range within the next 2 to 3 
years, Costing one third less 
than comparable Ethernet 
chips, the 82588 will likely be 


the chip of choice for all but the 
highest-performance network 
applications. It is remarkably 
self-contained, requiring only a 
bus interface, clock, and line 
drivers for a complete PC inter- 
face card. These chips take up 
less than 12 square inches of 
board spacc, so manufacturers 
of compatibles may be sorely 
tempted to include networking 
right on the motherboard. 
Third-party manufacturers 
will likely include networking 
on multifunction cards, as Or- 


chid’s Blossom docs. Intel cer 
tainly won't mind supplying 
chips to the fray. As Intel prod- 
uct marketer Bob Dahlberg 
wryly explains, “We're in the 
business of making bullets.” 
Mark Stieglitz, director of 
LAN marketing for AST, agrees 
this is an opportunity to put net- 
working on motherboards or 
multifunction cards. “The ad- 
vent of low-cost networking and 
simultancous standardization 
through DOS 3.1 enables users 
(continued on next page) 
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WordStar 2000: 
MicroPro Odyssey 


The more WordStar changes, the more 
MicroPro hopes it stays Number One. 


BY CRAIG STINSON 


SAN FRANCISCO—The 
“invites” to the press and the 
banners adorning the hall pro- 
claimed. “The Rumor Is 
Truc...” referring to the fact 
that MicroPro International has 
indeed been devoting much of 
its human and financial re- 
sources over the last year and a 
half to the development of a suc- 


ee 


cessor to WordStar. That prod- 
uct, dubbed WordStar 2000, 
emerged from semisecrecy at a 
press conference here on Oc- 
tober 31. 

But the message that Micro- 
Pro executives underscored at 
the press conference again and 
again was this: We've heard 
your complaints, and we'vc 





paid attention to them.” 

Almost since its birth 4 years 
ago. MicroPro has had a 
seemingly unshakable reputa- 
tion for three things: arrogant 
indifference to user feedback 
(MicroPro’s classic reply to 
questions about WordStar was, 
“Call your dealer"), possession 
of one of the more difficult-to- 
use word processors on the mar 
ket; and possession of the most 
Powerful word processor avail- 
able. 

And, while the press con- 
ference’s nominal purpose was 
to unveil the new WordStar, the 
event also gave the company an 
opportunity to declare a divorce 
from certain aspects of its past. 

Not only have MicroPro rep- 
resentatives been staying on the 


(continued on page 3S) 











New Chip (continued) 

to separate networking into two 
decisions: whether to network at 
all, and what kind of hardware 
to use. Today those factors are 
inseparable.” 

While AST doesn’t yet have a 
commitment to the 588, it has 
developed a custom gate array 
for its PCnet Il board that re- 
duces space and cost. However, 
AST officials readily acknowl- 
edge that this new Intel chip will 
take up even less space and pro- 
vide an even higher level of inte- 
gration. 


Computing’s Future 

Why is a product-oriented 
magazine such as PC telling you 
about chips at all? It is far easier 
to read chips than tea leaves or 
goat entrails to determine the 
future of the computer business. 
A new chip typically begins to 
appear in products anywhere 
from 6 to 18 months after its 
introduction. Groups of chips 
work together synergistically to 
make a computing whole that is 
greater than the sum of its parts. 

Playing what-if with unre- 
leased or sample semiconduc- 
tors is a favorite pastime of 
industry analysts. And right- 
fully so, because the time spent 
is usually productive and the 
predictions are reasonably ac- 
curate. This particular inte- 
grated circuit may well be the 
critical ingredient that busts net- 
working wide open. After all, it 
promises performance on par 
with existing products at a frac- 
tion of the cost. And, speaking 
of synergy, the recent introduc- 
tion of DOS 3.1 gives the indus- 
try a long-awaited standard for 
network-based application pro- 
grams. The combination, 
spiced with a higher awareness 
of office automation, will bring 
hungry users to the networking 
table at last. 


Passing the Chips 

The other great promise of 
networking, the sharing of ex- 
pensive resources, has proven 
to be resoundingly hollow, done 
in by the industry's implacable 
cost-performance curves. Why 
share somebody else’s crummy 
XT when you can add a local 10 
megabytes of your very own for 








only a little more than the cost of | 


9 network cards? Top-of-the- 
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The board above uses the 82588 chip to connect a PC with a STARLAN network 





line printers are still arguable, 
since they cost as much as most 
personal computers. But do you 
really believe that you can suc- 


cessfully print properly aligned 
business letters on a printer you 
can’t even see? With the im- 
provement of low-end printers, 


printer sharing won't even be an 
issue a year from now. 

What's left? The same thing 
that caused the world to com- 
puterize right from the start: in- 
formation management. Elec- 
tronic mail, shared databases, 
expert systems, and calendar- 
ing/messaging will become 
common in advanced offices ev- 
erywhere. These processes are 
vital to increasing office pro- 
ductivity and nctworking is 
vital to implementing them. 
Chips such as Intel's 82588 are 
vital to low-cost networking. @ 





Computer Channel Aims 
To Become TV Guide 


Television programming gets a new meaning 
as Discovery tries to be an the MTV for PCs. 


BY TONY POMPILI 


LOS ANGELES—An “umbil- 
ical cord to the nervous system 
of the computer industry.” That 
is how Glen Taylor, president of 
Discovery Computer Network 
and creator of the Financial 
News Network (FNN), de- 
scribes Discovery, his ncw com- 
puter cable television channcl. 

Scheduled to go on the air 
February 10, Discovery will 
provide cable television sub- 
scribers with a channel that is 
devoted entirely to computcrs 
and the computer industry. Four 
hours of original programming 
will be rebroadcast six times 
daily, 7 days a week, and will 
encompass reviews of hardware 
and software programs that 
range from games to business 
applications, interviews with 
people involved in the industry, 
hews, and stock market up- 
dates. 

In addition, the Discovery 
channel will transmit digital in- 
formation on the same cable 
channel via Data Link, an op- 
tional database service. Data 
Link subscribers could then re- 
ceive software and other infor- 
mation directly into their com- 
puters by using a special Dis- 
covery decoder/modem device. 

At start-up, Taylor says Data 
Link will provide public domain 





software. Later, he anticipates 
transmitting demo softwarc pro- 
vided by commercial devel- 
opers to allow potential users to 
try products before purchasing 
them. The decoder uses tech- 
nology that gives the subscriber 
a specific code number, which is 
similar to a mailbox address. 
For an additional fee, Data Link 
users can then send clectronic 
mail to other Data Link users on 
the network. The decoder will 
cost $200, and the service will 
run $20 per month. 


Free TV 

Discovery is offering the Net- 
work free of charge to multi- 
system operators (MSQs), the 
large cable television operators 
who generally oversee the 
smaller local, community oper- 
ations. Therefore, its revenues 


will be entirely dependent on | 


advertising, Data Link sub- 
scriptions, and decoder sales. 

“According to Future Com- 
puting, 50 percent of all cable 
FV subscribers also have acom- 
puter,” says Taylor. “We antici- 
pate placing our decoder in 10 
percent of the 50,000 cable 
homes. That's $1 million a 
month from Data Link alone.” 
With $15 million to $20 million 
in anticipated start-up costs, 


Taylor estimates Discovery will 
be reporting $1 billion in reve- 
nues by 1990. 

The track record for cable- 
oriented database services is 
discouraging, as underscored 
by the fall of the experimental, 
interactive Qube system and, 
more recently, the Nabu ser- 
vice, a cable service that al- 
lowed users to download soft- 
ware to their computers. But, 
telecommunications consultant 
Richard Loftus, who is presi- 
dent of Trident Communica- 
tions Group and former presi- 
dent of Scripps-Howard Cable 
‘Felevision Division, is more op- 
timistic. “No one questions the 
ability of cable FV to provide 
data-based systems, and it is 
seen as an extraordinary oppor- 
tunity. It’s a question of what 
does the market want, what is it 
willing to pay, and what is the 
method of getting it to the mar- 
ketplace.” 


Video Market 

As for Discovery's proposed 
Data Link products, such as 
public domain software and 
demo software, Loftus says, 
“There is a marketplace for soft- 
ware—games, business, and 
other types.” 

Approximately 5 million 
homes have already been signed 
up through the MSQs, and 
Taylor anticipates a total of 10 
million by the end of 1985. 

According to Loftus, com- 
panics will eventually come up 
with the formula to produce a 
successful database cable ser- 
vice. However, whether the Dis- 
covery Network is going to be 
one of those enterprises remains 
to be seen. a 
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WordStar 2000 (continued) 
line recently when called about 
WordStar, they’ve actually been 
looking for feedback. Accord- 
ing to WordStar 2000 product 
manager Leigh Marriner, the 
company conducted extensive 
interviews with word processor 
users at all levels of the corpo- 
fate totem pole and incorpo- 
rated what was learned into the 
new product. 


Change of Attitude 

As for WordStar's hard-to- 
learn, hard-to-use reputation, 
MicroPro spokespeople did not 
say they agreed with that 
charge, what they did say, 
though. sounded a lot more like 
nolo contendere than “not 
guilty.” 

“We've smarted under and 
resented the criticism.” ad- 
mitted H. Glen Haney, the com- 
pany’s president and chicf ex- 
ecutive officer. “But we did 
listen.” 


New and Improved 

And MicroPro did take a 
number of steps to protect its 
new baby from similar brick- 
bats: It added more menus 
(eliminating inline dot com- 





mands). It also simplified and | 


streamlined the mnemonic 
command system, so that 
most—though not all—of the 
control-code commands actu- 
ally bear some intuitive rela- 
tionship to the functions they 
invoke. 

MicroPro also provided func- 
tion-key alternatives to control- 
code interfaces; added a con- 
text-sensitive help facility: in- 
cluded a screen where bold 
looks bold and underlined looks 
underlined (no more “Bs and 
“Ss, thank you). and assigned 
the writing of documentation, 
menus, help screens, and 
Prompts to writers insicud of 
software developers. According 
to Haney. “The developing 
technicians had nothing to do 
with the user interface.” 


Keeping Up Strength 

With regard to WordStar’s 
reputation as the most powerful 
word processing program in the 
field, MicroPro signaled its in- 
tention to bolster an image it 
admitted was starting to fade. 
“We want to crowd out all the 
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H. Gien Haney, Micro Pro's president and CEO. 


guys at the low end...and block 
out everybody at the high end.” 
Haney declared. 

Haney names four factors 
contributing to a partial eclipse 
of WordStar’s lustre over the 
last year: a couple of recent 
hardware announcements (the 
Macintosh and the AT): the 
noise level in the marketplace 
created by Framework and Syvm- 
phony. competition from new 
(unspecified) low-end word 
processors: and the general per- 
ception that WordStar was out- 
dated. 

Possibly in anticipation of 
Apple’s “computer for the rest 
of us" (whose success was very 


much an unpredictable quantity 
at the time WordStar 2000 de- 
velopment began) and certainly 
in preparation for the coming 
UNIX marketplace, MicroPro 
wrote its new product in C. 

At the moment, WordStar 
2000 is available only for MS- 
DOS machines, but that should 
ehange in 1985, MicroPro also 
plans to produce versions of 
WordStar 2000 translated into 
various European languages 
and into the Kanji character set 
for the Japanese market. 

MicroPro_ clearly believes 
that Framework’s and Sym- 
Pphony's ambitious integration 
imposes unacceptable _limita- 


Generic Electronic Mail 


Travelers aren't likely to go to California's Silicon Valley to gaze 
at the seenery. Santa Clara county offers far more venture- 
capital opportunities than photo opportunities. 

When you're in Silicon Valley, don’t expect to find any local 
scenie posteards. So what can you write on to send a quick 
message back home? Do what our Mike O'Cone did while out 
west for PC Magazine's local area network project—he sent a 


Silicon Valley Generic Posteard. 


On the card's flip side, you can check off any of 14 messages. 
which fit that region’s standard activities and sentiments. You 
can say “I'm in the chips.” or “I got interfaced,” or even “The 
picture I wanted to send was confiscated by the F.B.1. investigat- 


ing team.” 


If you think these generic postcards would fulfill many of your 
social and digital obligations, you can order a pack of 50 cards 
for $5.00 from Smith Novelty Co.. 460 Ninth St., San Fran- 


cisco, CA 94103, (415) 861-4900. 





—James Langdell 





tions on the power of their word 
processing modules, and that 
those modules are too hard to 
use. “We're glad to hand off the 
epithet of ‘hard-to-use’ to some- 
one else,” allowed Haney. 


I'm Easy 

The motto across the bottom 
of the WordStar 2000 box reads 
“Easy word processing you'll 
never outgrow.” Just how Mi- 
croPro intends to keep both ends 
of that promise emerged as one 
of the press conference's more 
interesting subthemes. 

While MicroPro executives 
never explicitly named their 
competitor up north, it was 
clear they had spent time eval- 
uating Microsoft Word and pon- 
dering its design philosophy. 
Some of the techniques pi- 
oneered by Word found their 
way into WordStar 2000—and 
some did not. 

WordStar 2000 for example, 
does windows (up to three at a 
time). But it does them without 
borders (WordStar 2000's win- 
dows are positioned over and 
under one another and are sepa- 
rated only by margin-and-tab 
tulers). WordStar 2000 uses 
style sheets for print-formatting 
purposes, following the lead es- 
tablished by Word. 

But WordStar 2000 does not 
employ a mouse, putting its 
trust in keyboard-intensive—as 
opposed to mouse—interfaces. 
WordStar 2000's salient design 
feature is its retention of the 
command-language style of its 
predecessor. Sure, you can cur- 
sor-point to all sorts of things in 
WordStar 2000, and you can use 
function keys as alternatives to 
control characters. But the 
mnemonic interface is still there 
for the benefit of typists who 
like to leave their hands in one 
place (and also tor the million or 
more users already comfortable 
and familiar with the original 
WordStar). 

Product manager Marriner 
said that, based on its interviews 
and other research, MicroPro 
concluded that a well-designed 
Mnemonic command system is 
still the most effective form of 
word processing user interface. 
MicroPro’s continuing commit- 
ment to that design philosophy 
positions its considerable bulk 
squarely against the tide. | 


PC BRAND ’s CRAFTSMAN 
TOOLS FOR C PROFESSIONALS 





LIBRARIES: Hundreds of Functions for Fast Programming 


18a bare-bones language. It does 

not have built-in (machine depend- 
eot) functions for printing or floating 
point math or string manipulahon. That'a 
why tt'a so portable. That's also why h- 
branes of pre-wntteo functions are such 
big sellers. bullet-proof routines your ap- 
plcation can effortlessly call to get the 
job done, 


GREENLEAF 
FUNCTIONS 


More than 200 functions in C and/or 
assembler source, and a 200 page 
manual with examples and demos. 

32 DOS extansions file and directory 
mampulatioo for DOS 1.1 and 2.0. 

23 Screen Functions Select mode, 
page, monochrome or color, palette; cur- 
sor shape, positioning; cleanng and 
scrolling, character reading and writing 
with ettribute and color control, pixel get 
and put, reed hght pen. 

60 String Functions: Mampulation of 
stnngs including center and justify; 
efficient list operations which add, 
delete, and sort pointers to strings for top 


speed. 

80 Graphics Functions: Pnmutives to 
access all graphics, typeface, format- 
ting, and forms control for IBM Graphics 
Printer 

Plus keyboard status and function key 
assignment, time and date algonthms 
. + we could go on! 


Product Code: S0770# Our Price: 
List Pnce $175.00 5140.00 


HALO 





GREENLEArF 
COMMUNICATIONS 


Want your application to communicate 
with other users or remote date bases? 
Now you can build asynchronous 
communications nght into your C 

rograms! 

Over 60 functions set up an interrupt 
dnven scheme with separete transmit 
and receive nng buffers (characters are 
simultaneously loaded at one end and 
transmitted from the other, or vice versa) 
for an arbitrary oumber of ports. Inter- 
Tupt control means you can download a 
record, then halt the incoming stream to 
file it, display tt, let the user tamper with 
it, send it back up line. It all happens 
within the cootext of your: , YSING 
your user commands, does away 
with the sidestep to the separate com- 
Municetions software (and Its semantics) 
you had to use until now 

The Greenleaf Comm Library sup- 
ports ASCH or binary, any panty, any 
word length, 8280 UARTs, all four Latuce 
C memory modals, Hayes 300, 1200, 
1200B and other modems. 

Its 80-page manual! has examples of 
each function, discusses asynchronous 
communications, and both the library 
and demo programs come with source (a 
mux of C and assembler)! 


Product Code S0750# Our Price 
Last Pnce $100.00 130.00 


A Spectacular Graphics Extension to Lattice C 


H alo™ wall astound you It provides 
acompleta hbrary of graphic func- 





PMATE 
The Programmer's 
Word Processor 

mate™ was designed for program- 


Pp mers, We'll wager that you cannot 
find a programmer who has discovered 
Pmate and moved 00 to something else. 
Pmateis a full screen editor ten 
auxiliary buffers for squirreling away 
1eces of text unt needed. It uses single 
commands to move the cursor, or 
text, or msert or delete, or rescue several 
thousand characters of deleted text. 
Ithas a format mode for tab setting or 
wraparound and ang ete qt'stime 
to write documentetion. Pmate lets you 
assign chains of commands or strings of 
text to single keys’ a keystroke could set 
up the entire shell of a new C function, 
for sane 
Pmate has vanables, if-then state- 
ments, Inops It calculates, and converts 
decimal to hex to binary and back You 
can write compact programs (called 
“macros"} to delete commeots, for exam- 
ple, or check syntax, or long se- 
quences of commands. Mecros can al- 
Phabetize lists, do row and column math, 
perform a senes of operstions on mult: 
ple files, even summon other macros. 
Put another way, Pmate 1s a text editor 
with ts own built-in mterpretive lan- 
guage. A language you can use to com 
jetely customuze this text editor to your 
hay Possibly the most artful, ingenious 
program you have ever seen. 


Product Code $0800 Our Pnce 
List Pnce $225.00  *175.00 


tons which can be linked with your Lat- 
fhce programs to create full-color charts, 
graphs, simulations, even animation 

Over 100 commands are at your dis- 
posal, including plot, line, arc, box, cir- 
Cle, plus single commands to prodyce 
bar graphs and pie charts. Pattern-fill 
and dithering commands give your 
graphics ympressive texture and color 
mixes, rubber-banding draws shapes for 
interactive users, area moves produce 
animation, fill and flcod commands paint 
areas. The newest version allows you to 
define your own world coordinate 
scheme, divide the screen into “‘view- 
ports" (windows), and scale graphic fig- 
ures automatically. 

It's along hist of capabilites which 
make for an extraordinanly powerful 
product In fact, Halo 1s so good that man- 
ufacturers of graphics boards and sys- 
tems are adopting it as a standard graph- 
ics language. So it can pride ye apph- 
catioo to other systems. CAI 
developers, especially, have embraced 
Its device-independent approach for 
maximal portability. Halo offers a daz- 
zling demonstration that functon library 
architecture will tremendously enhance 
your firepower. 

You'll need an IBM monochrome or 
color graphics board for our standard 
version, but other versions now support 
teo boards and thei equivalents. Halo is 
soldin.a one board, one language con- 
figuration (special pneing for multiples), 
but eech version now comes with a mult 
tude of I/O drivers for mice and pninters. 

Tip: Ask us to throw m Dr. Halo for an 
extra $95. It'aa “paint program wniteo 
with Halo, far surpasses other pretend- 
ers, and will open up realms of creativity. 
Bniliant beyond behef. 


Product Code. $0300 Our Pnce 
List Pnce $200.00  *125.00 


LATTICE C-FOOD 
SMORGASBORD 


Decimal Anthmeuc: Tngonometnc, 
logarithmic functions, powers, Conver- 
sioo to strings, BCD operations for 
numbers up to 16 signuficant digits. 

Level 01/0 Functions: Direct opers- 
tions for screen, keyboard, printer, and 
asynch port with no depeodence on 
higher level 1/O will munumze mamory 
usage and maumize 

IBM PC BIOS Interfece Access. Gets 
basic 1/0 services in ROM BIOS not 
available from the operating system to 
get and set video mode, cursor position, 
color and screen attributes, keyboard 
shift, scrolling, pnnter channel, port 
status. 

Terminal Independence Package lets 
you move programs to computers with 
other types of terminals. 


Product Code S0200# Our Pnce 
ListPrice $180.00 *115.00 


Quite a treasure. So cost effective that 
after using only a couple of functions 
you'll be saving a bundle compared to 
wniting your own. (It’s true, how much do 
you cost per day?), So why not go for the 
whole bundle! 


BASIC_C 

Use Your Knowledge 

of BASIC to Learn C 
fyou're getting the message that 


I switching from BASIC to C would be 
pedent you're about to discover thatita 

ck to basics of a different sort BASIC 
1s fat with hidden functions that stnpped 
down C just doesn't have. 

Gone are all those handy string manip- 
ulators like LEFT$, MID§, STRINGS, etc. 
{although our hbrary offenngs add them 
back). In C, when you reach for even sim- 
ple invocations like INPUT or PRINT 
A$.X% — well, sorry to disappoint, but 
underlying such expressions in BASIC 
are bulging macros which C cannot have 
if it 18 to keep sts slim profile. 

But now comes BASIC_C and all your 
old favontes are back Someone has 
wntteo the full set of C functions to mimic 
BASIC's vocabulary, from ABS to WRITE. 
Over 60 routines to open and close files, 
“field” file buffers, convert their contents 
from and to stnngs (the CV? and MK? 
series), peek and poke, print using, clear 
screen, “instr”, Oo error goto. they're 
all there. Some have reworked names 
and syntax to suit C, but all are written as 
one-to-one functional equivalents to the 
familar features of (C, And they are 
documented one to a page in alphabet 
cal sequence hike the ft manual 
for added rarer 
So wth BASIC_C, when you're think- 
ing INPUT, go ahead. Use 1. Or LPRINT 
or LOCATE or INKEY. But without 
BASIC_C, you will find that every line of 
code plunges you back in the C texts to 
figure out how to write it. Someday you'll 
want to, but for now, BASIC__C wall start 
you programming quickly at the state- 
ment level so that you can concentrate 00 
C's larger concepts. 

There's a bonus: an unusually well- 
wnitten manual with a first rate chapter 
comparing how BASIC and C go about 
their tasks Without question, BASIC_C 
will ease your transition to C. 


Product Code: $0350 Our Pnce: 
List Pree $175.00 £145.00 








LATTICE WINDOW 


All Your Applications 
Could Have Windows! 


indows are no gimmick. Ask any 
W user of a windowed product. 
But how do you add this technique to 
apphcetions without disappearing 
jor several months of R&D? 

Wath Lattice Window,™ that's how. 
One of those rare programming tools 
which will change the way you think of 
program design. Here’a how: 

Lattice Window takes over all screeo 
management. It is an extensive set of 
object code functions which you merely 
call from your C program. 

Think of a window as a screen of flex- 
ible size. You can tell Lattice Window to 
open and close many such virtual 
screens, Up to 255 at a time, each from 
Ixl to 258x255 bytes. Then tell “Win- 
dow" to display any portion of these vir- 
tual screens on the cal screao — as 
many as fit. Tell "Window" to place them 
wherever you want, overlapping and 
overlaying et will, 

Windows no longer needed may be 
closed Any background area overlaid 
earlier (which could be corners of 
several windows) will pop back to the 
screen. Think for a moment what a pro- 
grammung job that technique represeots. 

To your program, the entered window 
as the entire screen — all row and column 
Teferences are relative to the window no 
matter its absolute position in the screen. 
All scrolling occurs only within the active 
window The cursor will not leave its 
boundanes until your program says to. 
Any screen window may be eotered for 
display, data entry, whatever. Any virtual 
screen — displayed or not — may be 
Tead from or wmitteo to by your program. 

You can move a window on the screen. 

® You can grow it to display more of the 
underlying virtual screen. Or shrink tt to 
show less 

© You can control screen attributes 
(color, blinking, inverse video, etc.) of 
any window 

You can direct output to either the 
monochrome or color board, 

It's e forrmdable product which will 
edd incomparable flair to your next 
application! 


Product Code S0800# Our Pnce: 
List Pnce $296.00 235.00 


FAST-C 
This Editor Finds 
Compile Exrors 


ere’s how to speed up the glecial 

crewl of editing your program file, 
running the compiler, noting errors, 
counting lines to find them, reloading the 
editor, and around again. 

Re-direct Lattice C’a error messages to 
FAST-C (via pipe or file) FAST-C puts 
errors and program together on the 
screen and gets you out of the line 
counting profession. It shows each error 
message in turn, highlights the program 
line which caused it, and displays the ten 
lines above it FAST-C 1s an editor, so you 
can fix the error on the spot, then move 
onto the next, or eccess your entire 
program, add new code, etc. 

You also get a hb: of iad debug- 
ou tly ing, Gaon Coors ast 
you mM, contents 
nung at a specified address m both hex 
and characters, and signal whereabouts 
inthe program Anda mult-file scanner 
which cen find or search and replece, 
using wildcards, up to 100 files at one go. 


Product Code $0280 Our Price: 
List Price $129.95 5105.00 





UNBEATABLE PRICES, 
TOP QUALITY, OUR DIME! 





BTRIEVE 


Is a Pro Like You Still Doing the Filing? 


I {your programming still gets any- 
where near the files, here's our guar- 
antee Nothing will increase your 
luctivity faster than handing the 
g job to a sophisticated file manager. 
Btneve™ is the best we have seen It 
takes complete charge of all file index- 
ing, reeding, writing, insertion and dele- 
tion. It builds 22 commands nght into the 
language you use in the form of functions 
you call to tell Btrieve whet to do. The 
commands creete, open, and close files; 
delete and insert records, recepturing 
vacated space, find records which ex- 
ectly or most nearly match keys; walk 
files by ascending or descending key 
Btrieve'a foundation ts ¢ balancedree 
indexing scheme, conceded to be the 
fastest search technique devised {it will 
find any key in e million-plus item index 
tn four or less eccesses). 
Btrieve comes with interfaces to C, 


PANEL 
You've Hand-Coded Your 
Last Data Entry Screen 


esigning custom screens is mtncate, 
tume-consumung, and costly. Itcan 
make you the loser in competitive bid- 
ding. It can edd weeks, even months to 
bringing your product to market 
But not when you use Panel™, Put 
Panel to work and you hire e superpro- 
grammer for the mimmum wage. Telling 
Panel your screen design is like using @ 
word processor You can edd, move, 
copy, delete, and reshape fields with 
single key commands. The result? Fin- 
ished C source code with field descnp- 
tors, color and Eoghiroting rnp editing 
by type of field, help keys, warning 
messat 
Panel can also create a terminal selec- 
hon program customized for your epph- 
cation, and gives you e utility to quickly 
test your finished screens. It supports 
user-written mput verification code. It 
even includes e multi-key date file main- 
tenance program which interects with 
the screen you design. All the tcols you 
need to generate code for the trickier 
as: of your application 
el routines are powerful. Unlike so 
many ams which make error cor- 
rection difficult once a field is departed, 
Panel anves the user fuil field-to-field 
movement for ediung, and overtype or 
insert/delete within fields 
A tnuly supenor productvity tool 





Pascal, BASIC, and COBOL, end the 
manual gives a working sample pro- 
grams which demonstrate every com- 
mand in all four languages. The kind of 
presentetion which led PC World to 
exclaim ‘‘for those of us who have en- 
dured poorly wntten and inadequate 
manuals, this one 1s e pleasure to reed" 
Btneve has mainframe specificauons! 
Asingle file may heve up to 24 indexes. 
Segments of keys may be indexed. Each 
index can independently accept or 


block duplicate Arecord length 
can be up to 4090 Cters, an index 
Jength 255 characters. A file may be 4 


bilhon bytes. It can even extend ¢ file 
ecross two dnvea— even two hard disks! 
With Btrieve you are freed to think log- 
ically; the phyzica! file 1s no longer of 
concem Gone for good 1s all that tme- 
wasting ticked yak inmate t file ref- 
erencing schemes and sorting algo- 
thins. Fhinkang shiftato a higher plane. 
Product Code: S0650 Our Price 


lust Pnce $248.00  *199.00 


LATTICE C 


The Preeminent 16-bit C Compiler 


‘sstructured approach encourages 

development of ught, fail-safe func- 
tions which can be counted on to return 
teliable results every ime. Local van- 
ables unknown outside of functions to 
safeguard egainst collision. Extremely 
powerful nested expressions winch 
Produce elegant, concise code. 

Lathce ts the unparalleled choice 
for program development Byte sard “the 
Lattice C compiler produces remark- 
able code — outstandtng in terms of both 
execution speed and code compact- 
ness“ After reviewing mune compilers for 
the PC, the PC Tech journal 
unequivocally declared Lattice C “best 
for software development it compiles 
fast and produces fast programs". 

Lattice C 1s e full nplementetion of 
Kernighan and Ritchie, not a aubset, plus 
extre feetures such as nested comments, 
and 39-charecter vanable names. 

Lene C runs on virtually any com- 
puter using an 8086 or 8088 microproces- 
sor, Create your source files with any 





PLINK86 


Overlay Linkage to Expand Your Art of the Possible 


oftware 1s ever more 80- 

phisticated, which means more com- 
plex programs requinng large chunks of 
memory. But if you use extre memory. you 
count on users to have expanded RAM, 
and forego sales to those who donot 
‘ Plink! isthe ear It sipe nos 

jarge programs into memory First, 
Plink86 acts as an alternative to DOS: 
Link. C encourages design of separately 
compiled object modules in the Micro- 
soft relocatable format Plink&6 pulls 
modules t er into single compiled 
programs. But Plink86's overlay power 19 
whet has gained it e reputetion as a mura- 
cle worker It pings into the compiled 
rogram its overlay maneger wi 

Paowe how to swap modules of your 
large linked program between disk and 
memory, so that eech can temporarily 
occupy the same memory space. 

Uniike other linkers, the overlay man- 
eger ects on its own, needing no calls 
from the source program. Insteed, Plink- 
86's straightforward overlay descnption 
languege allows you to describe your 
overlay structure in one plece in your 
program —e structure Rermting upto 
4.095 overlays stacked 32 deep No re- 
compiling to re-arrange the structure! 

Piink86 can even sub-divide its inked 





PFIX86 
Advanced Dynamic and 


Symbolic Debuggers 
ebugging programs without special 


D teols 1s like fixing an eutomobile 
without lifting the hood Pfix86™ lets you 
see inside your program while itis run- 
ning multiple windows show program 
code and dete, breakpoint settings, and 
current register and stack contents 
simultaneously You can make changes 
by moving the cursor into e window and 
typing. code inthe program window, 
bytes, words, eddresses, and strings in 
the dete window It has an in-line 
assembler, so you can enter program 
modifications in assember at run tume. 

Pfix86 Plus 1s en enhanced version for 
use with modules linked by Plink86, even 
those with overlays. ]t retains the pro- 
gram “‘symbols" otherwise lost dunng 
compiling — the names you gave to varl- 
ables, functions, ete, in your source code 
— 80 you don't have to deal with inscru- 
table hex eddresses 

Both versions have dynamic trace and 


word processor or text editor like our 
Pmate or ES/P for C and Lattice C will 
compile them into Intel 9086 object mod- 
ule formet for linking with other modules 
by DOS' Link or our Phnk86 

Latnce C offers ¢ choice of four mem- 
ory models which allow the program de- 
aigner tochoose the nght combinetion of 
efficiency and size for an application e 
Tange between 64K end RAM capacity 
for program and dete 

The compiler comea with e library of 
V/O routines which implement under 
MS™DOS most of the Unix-compatible 
stendards described by Kermghan & 
Ritchie. e fulsome set of transcendental 
and Unix math functions K&R didn't think 
to mention, and some of Unix's most use- 
ful options such as Fork, to pull another 
program into memory in parallel, brench 
toit, andreturn Lattice C will also euto- 
maucally sense and use the 8087 clip 

The documentation, which Byte says 
“sets such e hugh stendard of excellence 
that others don't even come close," cov- 
ers the interface to assembly language 
and machine dependencies. Needs 128K. 


Product Code $0100® Our Price 
List Pice $500.00 %295.00 


ES/P for C 
The Next Best Thing 


toa C Interpreter 


$/P for C ise language dedicated 

editor It knows C. Press ALT ande 
companion key and ES/P for C sets up 
for you ecomplete framework of eC 
structure, whether if-then-else, do-while, 
switches, loops — even the outer frame- 
works for “main” and entire functions. 

Inside these structures, ES/P for C 

then outlines the componentato be filled 
in declarations, statements, ete, And 
when you go to fill in, say,a declareuon 
segment, ES/P for C prompts for what's 
needed, shows menus of options —eg. 
“ant. ‘char’, “float” — and fillsin the 
semu-colons end curly bracea for you. 
To oa ie it will save countless 
keystrokes 1s the most tnvial benefit 
ES/P for C is really e powerful outline 
processor It lets you erect the super- 
structure of an entire progrem in min- 
utes, with all structures properly nested, 
code neauly indented, end reserved 
words in place. Then prompts to make 








every developer should have. output into multiple filesfor programs | breakpoint setting fecilities Breakpoints sure you don't forget to fill in all the 
which must span more than one disk eppear in both the code and breakpoint spaces between 
Product Code $0400** OurPrice’ And it produces ¢aymbol map for windows. You can then disable them Now that ES/P for C has looked after 
List Pnce $295.00 %235.00 = debugging with Pfix86 Plus. without removal, echvate them only upon syntax and punctuation, watch compile 
2 nai But most of all tt sets youfreetownte _‘the:r nth encounter. halt them when e time errors evaporate. And we haven't 
ae a the comprehensive code today'a users — A met, orenable or disable an- even agege {EATESE for Ccan 
TM Gell Laborwtories / Lattices G Cfood have come to expect without sacnifices to er breakpoint operate on. les @t ONCE in separete 
™™ ine [Hoga DrMeloTMbecacyserencs memory constraints, Coda ListPnee Our Price windows Also evailable for Pascal. 
Ranaut Comper Syaene'as /Pirkea Praa.ora Product Code'S0500* OurPrice —Pix86 $0550 8086.00 $155.00 Product Code $0450* Our Price 
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TEAMS ANC CONDITIONS OF SALE are delivered in sealed envelopes and are unre- Whe 
turnable If eoal i broken. We're waiting for your order at... Pa 


Returns: Producia retumed will be accepted for 
retund or credit only by price authorization sub- 


Lertieols spear UPS Surface: tat 
@ach add1 $2.50. UPS 2nd Day Air 
Product $750, each add’ $350. UPS Next 


800-PC BRAND 


That's (800) 722-7263. In NY State call (212) 410-4001. 
PC Brand, PO. Box 474, New York, N.Y. 10028 
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BACK UP YOUR HARD DISK 
DRIVE IN 3 MINUTES"! 


‘(MayNeTREAM 


BY MAYNARD ELECTRONICS 


backs up IBM-PC, XT, or AT compatible hard drive of any size. 

fully portable — back up any number of systems in your office. 

simple to use — put in program diskette and type “SAVE”’ — it’s that easy! 
unlimited storage — when cartridge is full, drop in new cartridge and keep running. 
technically advanced — features file-by-file backup, read-after-write checks, automatic 
directory information. 


. 

works with: _ IBM-PC, XT, AT, and Portable PC’ 
Compaq, Compaq +, DeskPro' 
NCR’ Model 4 
other 100% PC-compatible systems 


MAYNARD ELECTRONICS * 


430 E. Semoran Blvd. 
Casselberry, Florida 32707 ¢ 305-331-6402 


We make modern times better. 





ee 


* Actual time: 2 min/57 sec. Total files backed up: 376 Australian Dtetrinutor: Dicey DeeeTS Contain Galil auaipaiban kim casa) 
* consisting of 10,002,432 bytes. Computed on IBM-PC Corp Shenae Sts Neuer 203) aerie Ceo 
with 512K mame) d one 10MB hard disk drive... _StherEurapeanExport: Ashford international/Atlan fielen 16-4120 


CIRCLE 437 ON READER SERVICE CARD 





~ PCNEWS ~~ 





News In Brief 


More Practice Makes WordPerfect 4.0. . Satellite Software 
Internatlonal (SSI) released WordPerfect 4.0, the latest version of 
its word processor. (WordPerfect 3.0 was evaluated in the word 
processor survey in PC, Volume 3 Number 17.) Among the im- 
provements: A 100,000-word spelling dictionary (including legal 
and medical terms) that takes up less memory space than the old 
version's smaller spelling checker. You ean enter a phonetic approx- 
imation of a word to find its correct spelling. The program now can 
generate tables of contents and indexes and automatically number 
paragraphs and insert outline headings. 

It includes utilitics to perform automatic file backup and to 
convert WordStar, DIF, and other files for usc in WordPerfect. The 
new version now highlights marked blocks of text in reverse video, a 
feature absent from carlier versions. 

Over 100,000 copies of WordPerfect have been purchased since 
the program was introduced in December 1982, according to Jeff 
Acerson, SSI’s director of public relations. The word processor 
comes in six international versions: Danish, Finnish, French, 
German, Norwegian, and 
Spanish. Each international 
package includes a spelling 
dictionary and manual in the 
appropriate foreign language. 
Satellite Software sources re- 
port that Swedish, Dutch, and 
Italian versions are in prep- 
aration, 

WordPerfect 4.0 requires 
128K when used with DOS 2.1 
or earlier, and 192K with DOS 
3.0. List price for WordPerfect 
4.0 is $495, but owners of ear- 
lier versions can obtain the up- 
dated program and manual for 
$40 from Satellite Software In- 
ternational, 288 West Center 
St., Orem, UT 94057. 


First Born Cione. . .Being 
IBM compatible is important to 
large and small companies 
alike, and so it should be no 
surprise that a three-person sub- 
sidiary of a Japancse company 
was the first to announce an 
IBM PC AT compatible. Or is it? 

Tomcat Computer Inc.'s 
United States office in Los An- 
geles has announced a compati- 
ble version of the AT, priced 25 
percent lower than IBM’s. The 
Tomcat 3200-AT has an Intel 
80286 microprocessor, 512K 
RAM (sane as tne POAT). and! 
a .2-megabyte floppy disk. It 
will sell for $2,996. The 3200- 
AT also comes in a version with 
a 20-megabyte hard disk that 
will cost $4,346 (the PC AT in 
the same configuration cost 
$5,795). 





a survey of that industry.) 
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he Software Machine 


Chippendale Station 


My eyes were caught by the roof of this electronic software 
distribution station, manufactured by Inventory Transfer 
Systems, Inc. (ITS) of Palo Alto, Calif. Did that Chippendale- 
style notch mean that ITS had ties with AT&T, whose new 
Manhattan headquarters sports a similar top? 

If that were true, would ITS get discounts on long-distance 
calls—an expense that has bedeviled other electronic software 
distribution efforts? (See PC, Volume 3 Number 19, page 46 for 


lasked Robert Rice, vice-president of ITS, about his station's 
inttgaing design. “No, the electronic retailing equipment won't 
really look like that—we’ll build the machine any way a soft- 
ware distributor wants it.” (Thus far, ITS has a contract with one 
distributor in the United Kingdom, Software Express.) 

“We made just that one station with the notched top,” Rice 
explained. “When people see it, they stop and say, ‘What the hell 
is that?’"— and our company sticks in their minds.” 





Tomeat will soon begin making the computers in both Japan and 
California, but they are presently manufacturing them only in 
Japan, to save money on parts and labor. According to marketing 
manager Nobby Yoshida, This is a major reason why we can offer 
lower prices for a machine that is comparable and compatible with 
the PC AT." 

Yoshida claims that all software that does run and will run on the 
PC AT will also run on the 3200-AT. He also says that several 
software companies have already approached him about designing 
software for the 3200-AT. Yoshida would not release the names of 
these companies but expects that agreements will be announced in 
March or April of this year. 

Yoshida expects that Tomcat’s low prices will be attractive to 
retail distributors and VARs that take computers manufaetured by 
other companies and install their own labels on the machine. “We 
will provide a favorable price over 1BM’s to attract people through 
these major distribution channels,” says Yoshida. Tomcat will sup- 
ply OEMs with quantities as small as eight units a month. 

Tomeat expects to sell 50,000 

| of its PC AT clones in 1985. The 
company also offcrs IBM PC 
and PC/XT compatibles. More 
information is available from 

Tomcat at 548 South Spring St.. 

#508. Los Angeles, CA 90013, 

(213) 689-4522. 


New Software Publisher 
ae «One of the newest trends in 
the computer book market is for 
book publishers to expand into 
publishing software. and Pren- 
tice-Hall, a leading computer 
book publisher, has hopped onto 
the bandwagon. 

Prenticc-Hall’s entry in the 
software publishing field will 
begin with three series of soft- 
ware programs. The [BM PC 
Apprentice Personal Computer 
Learning Series will offer 
tutorial workbooks and educa- 
tional versions of popular soft- 
ware programs to students and 
general consumers. The Profit 
Center is a family of integrated 
accounting, word processing, 
and time management pro- 
grams. And the Home Software 
Jrom Prentice-Hall series con- 
sists of educational and produe- 
tivity software for home com- 
puters. 

Pretéice-Hall ho publishes 
business books and college text- 
books. Contact Prentice-Hall, 
Inc., at Englewood Cliffs, NJ 
07632, (201) 592-2840. 
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How to save 
money 
and time. 


By shopping by mail with Conroy- 
LaPointe you can now afford to go the 
full 640K RAM memory for your PC or 
get more software with what you save. A 
phone order only takes about ten 
minutes, all from the comfort of your 
home or office. 


SAVE an average of 21% to 46%. (Our 
average profit over 6 years has been less 
than 4%.) 

FAST QUALITY SERVICE from our 
professional and courteous staff and our 
LARGE INVENTORY will save you 
time and make shopping easy for you. 
QUALITY IN-STOCK PRODUCTS 
means that we only sell products from 
reliable and reputable manufacturers. 
Our return policy guarantees that you 
won't get somebody else’s rejects. 


© 1984 by Conroy-LaPointe, Inc. 
Ail Rights Reserved 
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LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT! 
ALL MAIL: Conroy-LaPointe, inc. 12060 SW Garden Place, Portland, OR $7223. CASH-n-CARRY COMPUTER STORES, INC, —SEE BELOW 
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A Guided Tour Through 
The Computer Museum 


The latest addition to Boston’s waterfront 
puts computer history at your fingertips. 


BY JANE MINTZER 


BOSTON—There aren't any 
dinosaur bones in this museum. | 
In fact, the oldest relic on dis- 
play is younger than a World 
War lI souvenir. But, nonethe- 
less, this austere building on 
Boston's waterfront houses il- 
lustrations of a fascinating his- 
tory: that of the computer 
Technological change seems to 
be occurring at a breakneck 
rate, and The Computer Mu- 
seum allows us to understand 
just how far we have come in 
such a short time. 

Dr. Gwen Bell, director of 





The Computer Museum, says 
the museum serves as “both a 
statement of the past and a statc- 
ment of the future.” Recently | 
moved from Marlboro, Mass., 
The Computer Museum now 
resides in a renovated ware- 
house that overlooks the Boston 
Harbor. Its present location of- 
fers a spacious setting for old 
and new treasures. Through in- 
teractive displays, videotapes, 
and film clips, recreations of 
vintage computers, and state-of- 
the-art machincs as well, 
visitors view the history of com- 
puting from the 1950s through 
the present, with a glimpse of 
what's in store for the future. 

The museum is divided into 
four main galleries (arranged in 
chronological order), a library, 
an auditorium, rooms for travel- 
ing shows and future exhibits, 
and a museum store. 


Up the Tube 

After you ride up the outside 
of the building in a glass-en- 
closed elevator, you are deposi- 
ted into Gallery 1, called “The 
Vacuum Tube Era.” Here, you 
are caught inside a 3,100- 
square-foot recreation of The 
Whirlwind—the first vacuum 
tube computer with an opera- 
tional core memory. Built for 
the U.S. Navy, The Whirlwind 





PC users are sure to gravitate 
toward Gallery 3, “The Inte- 
gratcd Circuit Era,” because it 
traces the construction of a 
modern computer from concept 
to chip to finished product and 
explores the cvolution of per 
sonal computers. 


Welcome to PC 
The entourage of personal 
computers is arranged in semi- 





The Computer Museum in Boston offers many surprises for computer enthusiasts. 


took up an entire building at 
MIT and was used as an early 
aircraft flight simulator. 

Alongside a UNIVAC com- 
puter is a tape of Walter 
Cronkite introducing the 
UNIVAC to TV viewers as the 
computer that predicted the out- 
come of the Eisenhower-Steven- 
son race during the CBS News 
coverage of the 1952 presiden- 
tial —_ election. (Although 
UNIVAC is shy when Cronkite 
holds the microphone next to it 
and asks, “Tell us UNIVAC, 
who do you think will win this 
race?” UNIVAC correctly pre- 
dicted off-sereen that Eisen- 
hower would win by a land- 
Slide.) 

“The Transistor Era,” in Gal- 
lery 2, features developments of 
mainframe computers ranging 
from the IBM 1401 to Digital 
Equipment Corporation's 
PDP-8, which is believed to be 
the first minicomputer. A film 
clip features the renowned 
Supercomputer wizard Seymour 
Cray, as well as Control Data's 
6600 supercomputer. 





circular rows; the back rows 
serve as a cemetery that is filled 
with obsolete or outdated per- 
sonal computers, including the 
Altair, the LINC, and the Apple 
I. The front row proudly shows 
off the newborns and infants: 
the currently used, state-of-the- 
art equipment. Although the 
Museum has no IBM PC AT {it 
is waiting for IBM or someone 
else to donate one), the IBM 
PC-XT, a Compaq Deskpro, a 
Macintosh, a Hewlett-Packard 
150 with a touch-screen, and a 
Commodore 64 are among the 
familiar devices on display. 


Image Is All 

Moreover, you can do more 
than just look at these com- 
puters. Working programs are 
continuously running on many 
of the machines, including a 
graphics program, an instruc- 
tional program, and a voice 
synthesizer. These participatory 
exhibits will change as new de- 
velopments occur in the person- 
al computer field. 

If you’ve ever wondered how 








you would look with pink hair 
but worried that a punk fashion 
might not suit your corporate 
image, it’s time to visit Gallery 
4, called “The Computer and 
the Image,” and fulfill your fan- 
tasies. Visitors can explore 
computer-aided design and the 
computer's graphics capabil- 
ities through colorful working 
displays, videos, and_ slide 
shows. For instance, you can 
create an image of your face and 
alter it to see what you'd really 
look like with pink hair. Or if 
you yearn to be in show biz, you 
can try the program that lets you 
simulate lighting on an artificial 
Stage set. Or you can sit back 
and watch a Hewlett-Packard 
color pen plotter continuously 
draw a view of the Boston sky- 
line as seen out a gallery win- 
dow. And if this inspires the 
artist in you, you can create 
your own drawing with a paint- 
ing program. The brave and dar- 
ing can test their navigational 
and flying skills with Micro- 
soft's Flight Simulator. 


High-Tech Souvenirs 

After visiting the museum, 
you can shop in the museum 
store for computer books, 
clothing, jewelry, and other 
computer-related products for 
yourself or your favorite com- 
puter aficionado. 

Bell says the museum will 
constantly change and expand 
its exhibits to keep up with new 
developments. “The programs 
you see running on the minis in 
the image gallery today might 
be available and running on the 
PCs tomorrow,” she says. 

She is confident of the mu- 
seum's broad appeal to people 
of all ages and degrees of com- 
puter knowledge. She says the 
museum plans to develop 
“thematic galleries” to explore 
various areas of interest in con- 
junction with the Boston Com- 
puter Society. 

The museum's hours are 1] 
a.m. to 6 p.m. on Wednesdays, 
Saturdays, and Sundays and 
from I] a.m. to9 p.m. on Thurs- 
days and Fridays. It is closed on 
Mondays and Tuesdays. For 
more information, contact The 
Computer Museum, Museum 
Wharf, 300 Congress St., 
Boston, MA 02210, (617) 
426-2800. a 
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IT DOESN’T HAVE TO BE COMPLICATED 
TO BE POWERFUL. 





he pen has always been one of the most 
powerful ways to exchange information and ideas. Yet it’s one of the least complicated of 
all tools. 

PFS": WRITE is a word processing software program that’s powerful enough to meet 
all your business writing needs. Yet it’s surprisingly uncomplicated. 

And amazingly easy to learn. 

WRITE was designed for people without computer experience. So all instructions 
are easy to understand. And you can be productive quickly. 

With just a few keystrokes, you can make insertions and deletions, create bold face 
type, even move whole blocks of text. 

And WRITE's screen is designed to resemble a standard sheet of paper. So you'll 
always know what your document will look like before you print. 

Since it’s integrated with the PFS Family of Software, WRITE also gives you the power 
to produce personalized form letters 


when used with PFS:FILE. And with 7 <0 
PFS:GRAPH, you can produce a « S. } a fs ie 
variety of graphs within the body of Lrapfy me OO 
any document. . 





iS: 


report 





PFS:PROOF* is the perfect PIs: 
companion program to PFS: WRITE. Wp 
PROOF checks WRITE documents Ail 
for spelling, typographical errors, Ad 
irregular capitalization and re- 
peated words. And makes the 
necessary corrections for you. 

All with just the touch of 
a key. 

You can even add words 
beyond PROOF’s 100,000 word 
dictionary if you need to. 

PFS: It’s the powerful 
software that’s simple to learn. 
It’s the power of simplicity. 

See your computer 
dealer for more details. 


P 









THE POWER OF SIMPLICITY 


PPS WRITE currenth works on [BM® and equivalent personal computer systems. Apple® He and Panasome *PFS-PROOF will be 
availabe tor IBMiand equivalent personal computers in June © Software Publishing Corporation. 


WordPerfect 4.0.Our 


The process of 
perfecting word 
processing. 


At SSI, we're not in the 
habit of resting on our 
laurels, Even though the 
overwhelmingly positive 
response to WordPerfect 
has tempted us to do 
just that, we just don't. 
Instead, we spend our time 
making WordPerfect even 
more perfect. 

WordPerfect 4.0, our 
newest edition, is the result 
of all that work. With the 
input of users and dealers, 
we have added several im- 
portant enhancements and 
features to WordPerfect, 
making 4.0 the most perfect 
WordPerfect, yet. 


Re evomt 


VALIa +6 


maa onapty 
i + WordPerfect’s base 
include rm a 30,000-word speller 
pe which vy PS ee ae 
dallas InfoWorld Magazine 
Expanded and 
improved. 


You may not have been 
satisfied with WordPerfect’s 
30,000-word dictionary. 
And neither were we. So, 
WordPerfect 4.0 includes a 
new phonetic dictionary 
with 85,000 words (which 
take up less space on the 
disk than did 30,000 pre- 








viously). Plus, the new 
dictionary includes a docu- 
ment word-count feature 
and the ability to search 
entries using any letter in 
the word. 





" net Weewe caw VE tem 
this fall we can expect new 
WordPerfect features such as table 


Penn 


_ ol'contents and index generation 









PC Magazine 
Right on time. 


WordPerfect 4.0 features 
automatic generation of 
indexes and five types of 
tables, including table of 
contents. You simply mark 
words to appear in the 
desired tables, and genera- 
tion is accomplished with 
just one keystroke. 





Business Computing 


Sensible, but not 
good enough. 


The same footnoting capa- 
bilities garnering much 
praise for WordPerfect are 
even more enhanced in 
WordPerfect 4.0. Now 
lengthy footnotes can span 
multiple pages, and foot- 
notes can be placed either at 
the bottoms of pages or at 
the end of the document. In 
fact, footnotes and endnotes 
can both be used in a single 
document. ena 

Laren tenet rr Perfect » 
Earlier ‘versions of WordPenst! 
were plagued with poony _ 


ee a ocumentalion. 
organized OCU ee 


eee 


Softalk Magazine 





We agree. 


The documentation for 
WordPerfect 4.0 reflects a 
great deal of reorganization 
and improvement. Following, 
anumber of suggestions 





highest marks yet. 


from users and after exten- 
sive testing of the new 
format, SSI is excited to 
introduce this significantly 
enhanced documentation 
package. Many new dia- 
grams have been added and 
tutorials are more extensive. 
In addition, the reference 
section is expanded and 
better organized for ease 

_ of use. 





ext s ated for delet 
mov aver 


ement. T| 
he block 
highlighte Ought to be 


=e taay 


InfoWorld Magazt 










Makes sense. 


A new block highlight 
feature of WordPerfect 4.0 
lets you know exactly what 
block of text you have 
defined. 









WordPerfect 4.0 allows you 
to set desired intervals for 
automatically saving text. 
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And there’s more. 


Other WordPerfect 4.0 
enhancements include a 
new template with com- 
mands consolidated in the 
function keypad; enhanced 
printer management; a 
network version of 4.0 sup- 
porting selected networks; 
an auto-date insert feature; 
a cursor definition capa- 
bility; automatic paragraph 


\_ numbering; automatic out- 
~ lining; and redline and 
z? overstrike printing. 





High goals, 
high marks. 


At SSI, we never stop 
working on newer, better 
enhancements for 
WordPerfect, reaching for 
perfection. And we never 
will. That's why WordPerfect 
4.0 lives up to its name and 
its high marks. 

Introduce yourself to 
WordPerfect 4.0 It’s the 
closest thing to perfection. 


For more information, see 
your dealer. Or call or 
write: 





SS ]Sottware 


Reaching for perfection. 


288 West Center Street Orem, Utah 84057 
Information: (801) 224-4000 Order Desk: 1-800-321-4566, Toll-free 





Appl 


CONTROL DATA 

Full Size 320K DS/DD..... $ 179% 
* “The drive IBM trusted with 
its logo” 


TEAC 
Half-Height 320K DS/DD.. .$ 149 
“The #1 Rated Half-Height Drive” 


64K RAM Chips 

200ns Pre‘Tested ....... Best Price 
AST SIXPACK w/384K ..... Best Price 
MAYNARD ELECTRONICS 
10MB HARD Internal Hard Disk .$ 899 
with Tape Backup ............ $1,748 
30 MB Internal Hard Disk ...... $2177 


These Hard Disks can be easily installed in 
your PC in no time at all. 


MULTIMATE w/80K Word 

Speer. Aes as. Aes $ 269 
EASYWAITER IV/SPELLER/ 

MAILER ................. $ 195 


HARDWARE 


1BM 
PC w/256K 2-360K Floppy Drives ....$ Call 
PC wi256K 1-360K Floppy, 

1-10mb Hard Disk ....... $ Call 
AT wi256K 1-1.2MB Floppy Drive 
AT wi512K 1-1.2MB Floppy, 

1-20MB Hard Disk...... $ Call 
PC/XT w/12BK 1-360K Floppy, 

1 10MB Hard Disk......$ Call 


COMPAQ 
wi256K 2-360K Floppy Drives ....... $ Call 
w/256K 1-360K, Floppy, 1-10MB Hard Disk 


All computer systems are configured to fit your 
individual needs. Each system is fully assem- 
bled and tested to ensure that ail parts are in 
working order. 


COMMUNICATION PRODUCTS 


HAYES 

Smartmodem 300... .. ..$ 209 
Smartmodem 1200 ...... want | $ 489 
Smartmodem 12008 w/Smartcom Il. .$ 419 
Tl 


AC 
Irma (Emulates 3278 Terminal) ..... $ Call 
Irma Line (For Remote Emulation) ...$ Call 


We carry a wide variety of Mainframe Com- 
munication and Local Area Networks. For 
advice about which will suit your needs 
best give us a call and let us review them 
with you. 


FLOPPY & HARD DISK DRIVES 


ALLOY (Ideal for networks, 

20-170MB Hard Disks w/Tape Backup .$ Call 
CONTROL DATA 

Full Size 320K OS/DD ............. $ 179 
Half-Height 320K DS/DD w/Bracket ...$ 159 
[OMEGA (Bernoulli Box) 

(10-20MB) Removable Hard Disks ....$ Call 
MAYNARD ELECTRONICS 

10MB Hard Disk WS-1 (XT Lookalike). .§ B99 
40MB Hard Disk WS-2 (XT Lookalike). .§1049 
SYSGEN 

Image Backup (For XT or Maynard) . .$ Call 
TALLGRASS 

20—70 MB Hard Disk w/Tape Backup. .$ Call 
TANDON 

TM100-2 360K DS/DD ............. $ 170 


TEAC 
Half-Height 320K OS/DD w/Bracket ...$ 149 
Half-Height 640K DS/DD w/Bracket ...$ 199 


MAXELL 
MD2HD DS/Quad Density for AT ..... $ 45 
SCOTCH 3M 


DS/DD Box of 10................. $ 29 

VERBATIM 

DS/DD Box of 10 ..... Pr es) 
DISK CONTROLLERS 

MAYNARD ELECTRONICS 

Standard Disk Controller... ...$ 115 
with Parallel Port .............. $ 165 
with Serial Port................. $ 175 


Sandstar Modular Disk Controller ....$ 199 
All Sandstar Modular Options Avail. ..$ Call 


ed Computer 
Products, Inc. 





EXPANSION BOAROS 


MAYNARD ELECTRONICS 

Modular Memory Brd. w/64K to 576K .$ 209 
Modular Multifunction Board........ $ 95 
AST RESEARCH 


(Ail AST boards include SuperDrive, SuperSpoo! 
and 1 year warranty) 


SixPack Plus w/64K to 384K ........ $ 259 
MegaPlus !! wi64K to 512K ......... $ 269 
Memory Board Ii w/64K to 364K... .. $ 239 
WONRIUS Wie Se. Pn cteeetee eis: cee 139 
MegaPack w/128K or w/256K ....... $ Call 
Parallel, Serial, Game Options ...... . $ 35 
ORCHID TECHNDLOGY 

Blossom w/64K to 384K ........... $ 249 
TECMAR 


Captain wi/64K to 384K w/Software .. .$ 269 
QUADRAM 


Quadboard w/64K to 384K. ......... $ 269 
PRINTERS & PLOTTERS 
EPSON 
(Ail Printers include GRAPHTRAX-Plus) 
RX-80 ie cps, 80cols)........... $ Call 
RX-80 F/T (120 cps, 80 cols)........ $ Call 
RX-100 F/T (100 cps, 132 cols) ...... $ Call 
FX-80 F/T (160 cps, 80 cols)........ $ Call 
FX-100 F/T (160 cps, 132 cols) ...... $ Call 
JH-80 8 Color Printer (160 cps, 
BO. CONS vas. ce ee taanisnauete $ Cal 
LO-1500 Near Letter Quality (200 cps, 
T32:001S) cee ee: ces $ Call 
Epson-IBM Cable................. $ 25 
HEWLETT PACKARD 
HP—7470A Two Pen Plotter......... $ Call 
HP—7475 Six Pen Plotter...... .. .$ Call 





LaserJet Prints B pages/min ... $ 
ThinkJet Ink jet printer (80 cols) ..... $ Cal 
HP-IBM Cable (works w/Lotus 1-2-3)..$ 50 


NEC 
NEC 3550 Letter Quality 35 cps...... $1499 
NEC 2050 Letter Quality 1B cps...... $ 750 


NEC 8850 55 cps................. $1999 
Bi-Directional Tractor .............. $ 235 
Cut Sheet Feeder (Feeds 200 Sheets). .$ 299 
NEC-iBM Cable .................. $ 30 
DKIDATA 


Microline 83A (120 cps, 132 cols) .Best Price 
Microline 92 (160 cps, BO cols) . . .Best Price 
Microline 93 (160 cps, 132 cols) . .Best Price 
Microline 84 (200 cps, 132 cols). .Best Price 
Plug n’ Play...............00. Best Price 
Okidata-IBM Cable................ $ 25 


We carry paper, accoustical enclosures, printer 
buffers and switches. Call for specifications and 
prices. 





t 


e Sysiems ¢ Service 


e Support 


at Competitive prices 


AMOEK 
Video 300A Amber Screen ......... $ Call 
Video 310A IBM Monochrome in 

AMDON ret ig etn: ee ee $ 170 
PRINCETON GRAPHICS 
Newest models HX—12E and SR—-12P 

(Call for info and price) 
HX-12 RGB HI Resolution Color... ... $ 499 
Max-12 IBM Monochrome in Amber . .$ Call 
l 


SR-12 Hi Resolution Color.......... $ Cal 
TAXAN 122 TTL in Amber.......... $ 159 
ZENITH 124 TTL in Amber ......... $ 159 


VIDEO—MONITOR BOARDS 


HERCULES Graphics Card ..$ 349 

Color Card. .... $ 179 
PARADISE SYSTEMS Muiltidisplay ....$ 339 

Modular Graphics $ 320 
STB Graphix Plus ...$ 359 
Quadcolor!....$ 189 
TECHMAR Graphics Master $ 479 
Call for specifications and help in deciding which 
board fits your needs. 


RAM chips 64K Set.......... $ Best Price 
8087 or 80287 Co-processor . . i 
KEYTRONIC Deluxe Keyboard (KB §151). $ fe 
MOUSE SYSTEMS—PC Mouse ...... 


Surge tery este Mee ; ca 
SOVSUCKSE. oi crea csceten cece e $ Call 
ALPHA 

Database Manager Il ......... $ Best Price 
Electric Desk................ $ Best Price 
ASHTON TATE 

dBase Wee. ese cecesin cae $ 285 
base ese s cance $ Call 
RraMeWOrK 2562s. cs aiefera ainsi siee ee $ Call 
All Software Training Pkgs.......... $ Call 
BORLAND INT'L 

Turbo Pascal .................05. $ 35 
Ce ee ee oe $ 35 
Heal pe POINT SOFTWARE = 
Ech ie Be PETE es costes 


Quickcode Il or Ill .............0.. 
dGraph (Requires Graphics Card) ... . 
Util (Utilities for dBase Il or Il) 
Quickreport 

(Report Generator, dBase Il or Ill) ..$ 169 





To Corporate Buyers: 


Our Company has been selling IBM Microcamputer 
equipment and software almost as long as IBM. We 


have a technical support staff avaliable 60 Hrsiweek 
fo help you review product compatibility as well as 
solve any equipment or software problem you may 


FUNK—Sideways ................. $ 39 
HAYES—Smartcom Il ............. 99 
IMSI—4 Point Graphics (Rated #1) .. 59 
(Inhance Lotus Graphics) 

INOIVIOUAL SOFTWARE 

Tutorial Set (IBM PC/XT and DOS)....$ 69 
ping Instructor ................. $ 39 
aii Ms (See Specials) . .$ 195 

er lem (See ials) 

Accounts Recetvable Sess = Ra $ 299 
Accounts Payable................. $ 299 
General Ledger................... $ 299 
Onder Entity. ec. sicen epee ses $ 299 
Inventory Control................. $ 299 
RayrOW A. esc uiniese $ 369 
Sapercalc IN (Version 2) ........... $ 199 
INFOCOM—Zork |, Il, Il ........... $ 29 
All games available ............... $ Call 
LATTICE 
C—Compiler..................... $ 299 


C—Food Smorgasboard (C—Library) .$ 110 
Lattice Windows (Allows Windowing) .$ 225 


Ls at Med support) ............ $ 89 
Panel (Screen Data Entry Aid) ....... $ 189 
ira “J Graphics Utilities) ....... $ 125 
Voleoerer Deluxe w/TextMerge ..... $ 169 
LOTUS DEVELOPMENT 
Lotus 1-2-3 (Version 1A) ........... $ Call 
Symphony ...................... $ Call 
MICRO DATA BASE SYSTEMS 
Knowledgeman ........ $ Best Price 
Kgraph........... : $ Best Price 
WB GINE issue oisiesesecereneig ions $ Best Price 
MBX s aera jccott vas oe Bie $ Best Price 
MICROSOFT 
C-Compiler................. 0000. $ 49 
Flight Simulator .................. $ 32 
Multiplan (New Version)............ $ 129 
WOT Ae mick cvee $ 239 
Our Policy 


encounter. 


We affer Volume discaunts and terms. Our cansuttants 
are waiting to serve you. So, Call Now! 








Word wiMouse................66- 299 
Mouse w/Software................ $ 139 
Brojecth): Roane. core $ 159 
Chait Pcs snaieekee eee $ 159 
MICROPRO 
Wordstar w/Tutorial on Disk......... $ 195 
Wordstar 2000 Newest Version ..... $ 269 
Professional Plus................- $ 329 
Wordstar 2000 Plus............... $ 329 
PrONack ce. ccc Wewiesesisciee os oe $ 295 
MICRORIM 
R.base 4000 ....... eee eee $ 279 
Clout”. ee. Seece cca $ Call 
Extended Report Writer............ $ Cail 
MICROSTUF 
Crosstalk XVI (for Hayes 

Smartmodem) ...............0- $ 99 
MORGAN COMPUTING 
Trace 86 (Assembly Language Debug) $ 89 
Ted (Program Editor) .............. $ 69 
Professional Basic (640K of workspace)$ 69 
8087 & 80287 Support............. $ 39 
MULTIMATE INTERNATIONAL 
Multimate (See Specials)........... $ 269 
PETER NORTON 
Norton Utilities (Newest Version) .... . $ 65 
ROSESOFT 
Prokey (Newest Version) ........... $ 95 
SCARBOROUGH SYSTEM 
Master Type ..............0.eee eee $ 29 
SOFTWARE PROOUCTS 
Open Access ................000. $ Call 
SATELLITE SOFTWARE INTERNATIONAL 
Word Perfect (includes Speller)...... $ 250 
SOFTWARE PUBLISHING 
PESVACCRSS | :.:. Pere iene $ 
PESEHG:, AW ccc eee $ 89 
PESIG(@ONE BY. oi ec eres cscesened $ 89 
PFS/Report ........ 2... $ 79 
PESIWIE Se... ces es conte eee $ 79 


© We accept VISA, Mastercard, Money Orders, Certified Checks, Cashiers Checks, Personal 
Checks, Wired Funds © We do not charge your card until we ship ¢ No surcharge added on VISA 
and Mastercard © Allow one week for personal and company checks to clear « COD maximum 
$500 Cash or Certified check on delivery * Please use local phone number for order status in- 
quiries ¢ Prices aubject to change without notice « Returns may be subject to restocking fee. 
SHIPPING (U.S.}. For monitors, printers, and hard disk drives add 2% to all orders. Blue label and 
Next Day Air available. For all other items add $4. Moet orders shipped next day. 


APPLIED COMPUTER 
PRODUCTS INC. 


1916 Welsh Road #6, Philadelphia, PA 19115 


Wr 215-934-6990 


Telex 756876 UD 


1-800-223-3860 


When you need competitive prices, prompt 
service and complete support, call us. 
“IBM is a registered trademark of International Business Machines. 
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Manning the Fort 
At Los Alamos 


How they learned to stop worrying about 
budgets and love their PCs. 


BY CHARLES BERMANT 


LOS ALAMOS, N. Mex.— 
This once secret city, created 
exclusively for the development 
of the atomic bomb, has evolved 
into a high-tech Shangri-La. 
Since the 1976 purchase of its 
first Altair, the Los Alamos Na- 
tional Laboratories have kept 
abreast of the personal com- 
puter evolution, with the latest 
available products represented 
in their on-site equipment. 
When the market for personal 
computers began heating up in 
1981, LANL management esti- 
mated that they would purchase 
about 50 PCs. However, by the 
end of that year, the estimate had 
been exceeded tenfold. Not 
surprisingly, IBM itself offered 
the best deal. By November 


1984, the number of PCs had | 


climbed to 1,600, and their ap- 
plications ranged from classi- 
fied data manipulation and sate!- 
lite control to cafeteria manage- 
ment, 

“L can’t think of any PC use 
that isn’t done here—except 
maybe general ledger, which is 
still, handled by our main- 
frames,” says staff member 
Lynn Maas. “We have even 
stretched Lotus’s /-2-3 to plot 
seientific data.” 

The reason for the PC's ex- 
tensive use is that it melds more 
easily into lab operations than a 
limited-function tool would. 
According to associate group 
leader George Merritt, “the PC 
has the capability to carry out 
many different tasks—from 
that of a data collector to that of 
an administrative tool.” 

“We have found uses for the 
PC that IBM never imagined.” 
says staff member Frank 
McGirt. “It has resulted in 
amazing savings of government 
moncy.” 

But PC users on the Los Al- 
amos staff stress one thing: No 
matter how much they tout the 





Prank McGurt 


virtues of specific hardware 
configurations and software 
packages, it should not be con- 
strued as a product endorse- 
ment. 


New Mexican Standoff 

In addition to making lab life 
more efficient. the PC cuts 
through the litany of guidelines 
that govern the everyday deci- 
sions of Los Alamos employ- 
ees. Since parts and peripherals 
for the PC are cheap cnough to 
be bought from the available 
budget, the byzantine official 
procurement process can be 
sidestepped. 

In other areas, however, PCs 
help make the red tape stick. 
One of the most common uses of 
PCs at the labs is for budget 
planning. Rather than get a mas- 
sive monthly printout on the 
mainframe, managers can now 
do local forecasting based on in- 
formation relevant to their own 
departments. This can help 
foresee and prevent overruns 
and as one employee says, “If 
you overspend here, you dic.” 

“With POS. yi have soness 
to the numbers you need,” says 
program manager Gerry 








Maestas. “If our utilization of 
PCs isn't yet 100 percent, it’s 


| because it’s still new. The lab 


environment lends itself to ex- 
tensive use of PCs—they make 
us more productive at any level. 

One PC-related function high 
on Maestas’s list is the Labs's 
electronic mail system, which 
allows employees to leave mes- 
sages for each other instead of 
“getting stuck in a lot of uscless 
conversation, which even seien- 
tists tend to do.” 


LAN of Enchantment 
The use of local area net- 
works in the Labs is snowball- 


ing, and users can even (with | 


the proper password, of course) 
access one of the six Cray main- 
frames. Of the 1,600 PCs in the 


Labs, 400 are XTs and 50 are | 


ATs (Los Alamos, like the rest 


of the country, can’t get enough } 


of the new hybrid). Fewer than 
100 of the PCs are Tempests, the 
National Security Council-ap- 
proved machine that has been 
configured not to emanate any 
radio signals. 

“We are looking for ways to 
come up with other configura- 
tions that don’t emanate,” says 
Maas, “but there isn’t a whole 
lot of classified computing done 
on PCs. First of all, it's required 
thal classified material be 
locked in a safe when it's not in 
use—something that's difficult 
todo with a hard disk. And each 
‘Tempest costs $7,000, so there 
are budget limitations.” 

Fiscal constraints prevent 
there being a PC on every desk; 
instead, common terminal areas 
have been established. There- 
fore, having an XT or AT of 
one’s own reflects a certain 
Status. “The higher managers 
end up with the XTs.” says 
Maas, “so they don't have to 
figure out which floppies to load 
when.” 

“We have found that a pro- 
grammer who has a PC at his 
desk is more productive,” says 
Merritt. “It’s a flexible tool. 
They end up creating a pro- 
totype of a large system on a 
smaller machine.” 

Frank McGirt says, “The PC 
is so flexible, that we have used 
it to integrate some tools that 
were newer nent bor sciewlic 
usc—and that’s really nice.” 

But McGirt also feels that 


ee 





this can be carried too far. 
“People try to change the ex- 
periment to fit the machine. PCs 
are so easy to use that people try 
to do things they shouldn't. 
They aren't good for gathering 
large blocks of scientific data, or 
anything that requires a multi- 
second response.” 

In fact, software is not only 
diverse, but customized. For in- 
stance, the FORMAT program 
under DOS has been patched so 
that it will not accidentally wipe 


| out a hard disk. Another staff- 


written program manages the 
constantly fluctuating —secre- 
tarial pool and maintains inven- 
tories of people's requirements 
and abilities in a skills database. 
These programs can’t be mar- 
keted, and whatever unclass- 
ified software is developed here 
becomes public domain. 

Word processing, oddly 
enough, is the bane of PC use in 
the Labs. Says Maas, “A lot of 
our word processing for heavy 
scientific applications requires 
the Greek alphabet and other 
symbols. There is no good sei- 
entific word processor for 
the PC.” 

Making copies of programs 
for home use is, of course, 
against the rules, and even 
copying a software package for 
use within a division ix atso 
against the Labs’s policy. 

Los Alamos personnel have 
widely fluctuating software 
needs, and the Santa Fe Com- 
puterland receives their requests 
for programs by the crate. Store 
manager Al Harding says that 
“Los Alamos people call up and 
ask for stuff that no normal 
human being would order. 

Mainframes will always be 
an integral part of life at Los 
Alamos, and the room which 
houses them remains off limits 
to most personnel. But as 
McGirt and other  seientists 
coax new functions out of desk- 
top machines, the Labs’s PC ex- 
plosion has demystified com- 
puters for the greater part of the 
Labs's work forec. 

Clearly, Los Alamos employ- 
ees aren't typical PC users. For 
one thing, they seem to have 
more passionate feclings about 
their computers. And, as seien- 
Male Wiey are dinkenon. shreely 
ing the machine beyond its 
intended limits. [| 
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It’s only logical to do it yourself and save on 


Hard disk & tape back-up 


tewide has your PC compatible internal storage solution 


10 & 20 Megabyte, Low Power, Half Height 
Hard Disk Kit. 


Thasa systams ara dasigned with tha IBM 10 MB 

PC USER IN MIND. Just plug it in and it's List 
ready to run. Boots DOS 2.0 directly from B95 
disk. Low power drives with advanced con- 20 MB 


trollers givas you tha powar of an XT. Ev- List 
arything you need to make your up-grade Qyg 
simpla and aasy. 1295 
Hard Orsks by Cogito 


Choose additional kits and sys- 


tems for your computing needs. 
* Full Height Hard Disk Driva Kits 
10 MB... ... .28 watt 679 
20 MB.. -28 watt 945 
67 MB 28 watt 2395 
* External Hard Disk Drives for 
IBM & Appia 
10 MB Complete system 995 
30 MB complete system 1695 
¢ Extarnal 45/60 MB Tape Back-up 





1195 1395 
* Half Haight 360K DS Floppy Drive 
159 
* IBM PC, Dua! Half Haight Floppias, 
256K Monochrome Monitor 
10 MB Hard Disk 
20 MB Hard Disk 
«IBM PC et Compiata System with 
45/60 MB 
Tape Drive and 24 MB Herd Disk Cail 
43 MB Hard Disk Call 
67 MB Hard Disk Call 


1 YEAR WARRANTY 
48 HR. REPLACEMENT 


ADD 3% FOR CREDIT CARD USE 


= @ 


JBM ts a trademark of IBM Corp 
Inwn, CTU ecadlobastle dred 
Cogito 1s a trademark of Cogito Systems. 


2995 3095 
3398 











Sf STATEMDE 


MICROELECTRONICS INCORPORATED 
10 East 22nd Street, Lombard, IL 60148 





10 Megabyte, Half Height, Fioppy Tape 


Drive Kit. 
You can now feal at aase with your herd 


disk filas storad away on a tape cartridga. 10 MB 
Our 10 MB floppy tape kit ‘operatas as 

eesy as your floppy disk, and gives you 30 

disks worth of storage on a .125" tape cer- 

tridga. Unit runs off floppy controtlar board List 795 


in your systam. Simple and aasy, the 
Statewlde way. 
Floppy Tape Drve by invin Magnetics 


45/60 MB internai Streaming Tape 
Back-up System Kit. 

This 9 track tape drive stores for- 
mattad deta on standerd 3 MXL 
tepe certridge. Softwara allows 
you to access filas, copy protect 
filas, and back-up/rastore hard 
disk vary quickly. A vary cost 
effective solution to high capacity 
storage. 


10 MB Removabie Cartridge 


Winchester Hard Disk Kit. 
The intalligant altarnative to herd 
disks without back-up. Winchas- 
ter reliability and medie security. 
System boots DOS 2.0 from 

disk. Fast access drives you a 
vary cost effective solution to 
high capacity storaga and data 


security. 
(800) 882-8311 


IL: (312) 932-0890 


45/60 MB 


895 


List 1195 


10 MB 


1295 


List 1595 


TOLL FREE 


Price includes UPS eurlace freight and insurance Add $10 00 for two day air 
semce For fastest delivery send certihed check or Credit Card Personal 
checks take 18 days lo clear IL residents acid 7% sales tax Corporations & 
inahtubons cail for purchase order details. 
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Sorting Out Sorting Programs 


Helpful hints in deciding which utility is right for you. 


BY CHRIS TERRY 


NEW YORK—If you regularly 
use a complete database pack- 
age such as dBASE I! or Lotus's 


1-2-3 you're unlikely to necd a | 


separate sorting program, since 
these packages have a built-in 
sorting feature. However, if you 


use a word processor to extract, | 


collect and manipulate data, 
then a sort/merge utility is al- 
most essential. 

Which utility you should 
choose depends on how often 
you will use it, the volume of 
data to be sorted, and your bud- 
get. Figure | holds a summary 
of the main features of four sort- 


ing utilities for the IBM PC: the | 


simple, SORT command built 
into PC-DOS: PCSORT. a 
powerful but rather slow pack- 
age from Microsoft, COSORT. a 
fast, flexible package from In- 
formation Resources; and the 
jet-propelled Supersort If from 
MicroPro International. 

The times given in Figure I 
show relative specds only, and 
were ohtained using a batch pro- 
gram that obtained the time 
from a Tecmar clock/calendar 
before and after calling cach 
sorting method. Program load- 
ing and time displays contribute 
2 or 3 seconds to each of the 
times shown, but are constant 
for all the packages. The input 
consisted of files created by a 
random-word generator, that 
contained 1,000; 2.000, 4,000, 
or 10,000 lines of ASCII charae- 
ters. In the first run, cach line 
consisted of a random-length 
word padded with trailing 
blanks to 20-character length. 
The second run used unpadded 
random-length words, resulting 
in a smaller file. In all files, 40 
percent of the lines contained an 
upper-case letter in column 1; all 
other characters were lower 
case, with no numerals or pune- 
tuation. This test material could 
be handled by all the sort 
utilities and was more represen- 
tative of live data than a se- 
quence of random numbers 
would have been. 


PC-DOS SORT 

The SORT command is very 
limited in seope and very, very 
slow, However, it can be useful 
with short ASCII files (less than 
500 entries) of names and num- 
bers to be put into ascending or 





handle any file larger than 63K 
or that contains numerics in bin- 
ary or packed decimal format. 

You define the sort key by 
specifying the column in which 
the key is to start, SORT then 
treats the rest of the line as the 
key. It offers no facilities for 
record selection on the basis of 
key value. Collation (the 
character sequence in which the 
file is ordered) is in standard 
ASCII sequence (digits, upper- 
case, lowerease); so ZYGOTE 
would preeede anaconda in the 
sorted file. The /R option sorts 
the file in deseending alphabetic 
order. 1/O redirection and pipes 
may be used with this com- 
mand. 


PCSORT 

Microsoft's PCSORT concen- 
trates on flexibility and selec- 
tion power rather than on speed. 
On small files it’s approximately 
twice as fast as the PC-DOS 








deseending order. SORT can't | 





SORT command, and gains an 
additional advantage on files of 
40-60K. PCSORT can merge 
any number of presorted files 
and handles any type of file, of 
any length, including those gen- 
erated by high-level language 





compilers. 

The maximum number of sort 
keys is 255, and sorting can be 
performed on any combination 
of keys; keys may be defined by 
Starting position and length in 


PCSORT 

IBM Entry Systems Division 
P.O. Box 1328 

Boca Raton, FL 33432 

(800) 426-3333 

List Price: $175 

Requires: 128K RAM, 

one disk drive. 


an ASCII file, or by fields con- 
taining any of the data types 
supported by IBM PC BASIC, 
COBOL, FORTRAN, or Pas- 
cal. Input records may be re- 
jected or selected for transfer to 
the sorted output file on the 
basis of key content tested or 
compared by IF-THEN-ELSE 
statements. 

It is common to invoke 


PCSORT with a command file 
as the only argument. The com- 
mand file (stored on disk) con- 
tains statements that specify 
input and output files, keys, and 
conditional processing. 

| The default collating se- 
quence is standard ASCII, but 
you can change this to EBCDIC 
or to any other desired sequence 
by using a translation table. The 
XTABLE program. supplied 
with the package, allows you to 
create new tables and to save 
them on disk. 

Two versions of PCSORT 
program are currently available: 
one is a standalone version to be 
invoked directly from the DOS 
command line or with the aid of 
a command file; the other is de- 
signed to be linked to and called 
up from an IBM COBOL ap- 
plications program. 


COSORT 
| The COSORT  sort/merge 
utility, from Information Re- 
sources, is 3 to 10 times faster 
than PCSORT and 5 to 22 times 
as fast as the PC-DOS SORT 
command—the bigger the file, 
the greater the speed advantage. 
COSORT is set up as a coroutine 
that can be invoked from a 
standalone interactive driver, 
from a batch command, or from 
within an applications program. 
COSORT can handle records up 
to 4,096 characters long; the 
maximum number of sort keys 
is 255, and each key may 
specify ascending or descend- 
ing order. 

The advantage of the co- 
routine is that the calling pro- 
gram (whether DOS or an 
applications program) can be- 
gin processing sorted data long 
before the sort has been com- 
pleted. For example, after 
specifying that output data 
should go both to an output file 
and to the console, a 4,500-line 
input file was completely sorted 
in SOQ seconds, but the first 
sorted lines appeared on the 
sereen after only 10 seconds. 
This data was also in the output 
file and available for processing 
by another applications pro- 
gram. This feature often re- 
duces total processing time. 

COSORT is provided in two 
forms: one is linked to the 
standalone drivers © COUP 
(continued on page 52) 
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Hlustration by Reynold Ruffins 








Will your plug-in 
modem plug, you in? 


Pick out any plug-in modem card. 
Look it over. Study it. Is it truly com- 
patible with your computer? Does 
it offer the features you want? Is it a 
good value? 

Maybe not. Unless you pick the AJ 
Connection from Anderson Jacobson. 

The AJ Connection—complete with 
all four comports—provides more 
communications capability than any 
other plug-in modem in its class. And it 
works on any IBM bus-compatible 
computer. IBM* PC. IBM XT. Com- 
paq* Columbia* TeleVideo™ Fujitsu 
Eagle? And more. 


Your connection to the outside world. 

An AJ Connection system will link 
your computer to data banks, main- 
frames, remote terminals, or other PCs. 
It dials up to 40-digit sequences, answers 
calls, and disconnects. All automatically. 
All from one board. 

The asynchronous communications 
adapter that many systems don’t include 


is standard. So you get an extra port 

for simultaneous recording and printing. 
Plus a built-in speaker. All without over- 
lapping into adjacent expansion slots. 





AS Connection comes complete with plug-in modem, 
cabling, sofware, and full documentation 





Powerful software. 

Crosstalk” XVI auto-dial software 
lets you program up to 40 function 
keys for quick log-on to remote sys- 
tems. It displays transmittal times, disk 
space, and other necessary data. Lets 
your system password-protect your 
data. It even allows terminal emulation. 

Best of all, Crosstalk is easy to use. 
You simply follow the menus and 
prompts. 

Ask your computer dealer to plug you 
into the AJ Connection. The latest in 
a long line of reliable communications 
solutions from AJ. 

Or call us direct. Anderson Jacobson, 
Inc., 521 Charcot Avenue, San Jose, 
California 95131. Regional offices: 
Chicago, IL (312) 671-7155; Fair Lawn, 
NJ (201) 794-9316; San Jose, CA (408) 
263-8520. Dealer inquiries welcome. | 


ANDERSON 
4 JACOBSON 
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Sorting Programs (continued) 
(which accepts commands inter- 
actively from the console) or 
RECOUP (which takes its in- 
structions from a command file 
stored on disk); while the other 
is a relocalable object module 
that can be linked into an ap- 


COSORT 

Information Resources, Inc. 
Box W 

Manhasset, NY 11030 

(516) 365-7629 

List Price: $150 

Requires: 64K RAM, 

one disk drive. 


plications program wrilten in a 
language that has facilities for 
calling assembly-language rou- 
tines. 

COUP’s human interface is 
excellent. Prompts are clear and 
helpful. and when the sori is 
completed il gives you the op- 
tion of saving the parameters in 
a command file for further use 
with RECOUP. The documenta- 
lion is explicit and adequate for 
both uscr and program de- 
veloper; it gives examples of 
how to link COSORT into an 
assembly language program 
and a BASIC program and how 
to pass parameters and results. 


Supersort II 

Supersort If, from MicroPro 
International, is ihe Cadillac of 
sort/merge utilities. It has more 
selection features and can han- 
dle more data types than the 
other packages reviewed here, 
and it is blindingly fasi—6 to 22 
times fasier than PC-DOS 
SORT. This is a real advantage 
when you have large volumes of 
data. Supersort If can be in- 
voked from a DOS command 
line containing filenames and 
attributes as arguments; how- 
ever, to avoid mistakes it is bet- 
ter to invoke Supersort I 
without an argument. The pro- 
gram then prompis you for the 
required information. Alitcr- 
natively, you may invoke Super- 
sort If with the name of a 
command file thal contains the 
required information. Unlikc 
PCSORT, COSORT, and the 
CP/M-80 version of Supersort, 
the IBM PC version does not 
come with a linkable object 
module that can be invoked 
fron within an applications pro 


FEATURE 
TIMES (min:sec): 


RUN 1, random words padded 


to 20 characters. 
ENTRIES 

1,000 

2,000 

4,000 
10,000 


22K 
43K 
86K 
215K 


RUN 2, random words | to 16 


characters. 
ENTRIES 

1,000 

2,000 

4,000 
INVOCATION: 
Standalone Driver 
Command Files 
Linkable Module 
MERGING: 
INPUT FILES: 
Maximum number 
Maximum size 
ASCII, CR-delimited 
BASIC & other types 
KEYS: 

Max. number of keys 
Positional 


1K 
21K 
41K 


Comma-delimited & other 


SELECTION: 
Conditional 
Reject 


COLLATING SEQUENCE: 


ASCII 
EBCDIC 
Other 


FILE SIZE 





FILE SIZE 





SPECIAL OUTPUT FILES: 


Figure 1: A comparison of the main features of four sorting utilities. 


gram. 

Options allow a variely of 
output files to be created for 
both merging and sorting opera- 
tions. For example, the output 
file may receive only the keys 
extracted from the inpul rec- 
ords, or sorted record numbers, 
OF pointers to the inpul records. 
These pointers contain the sec- 
tor number of the file where the 
tecord begins and a byte offset 
to the start of the record. The 
advantage of such files is that 
they are much smaller than files 
containing reordered complete 
recond’s. Unough you need other 


utilities to use them effectively. 
This kind of flexibility helps off- 
set the lack of a module that can 
be linked to and invoked from 


Supersort II 

MicroPro International 
33 San Pablo Ave. 

San Rafael, CA 94903 
(415) 499-1200 

List Price: $200 
Requires: 64K RAM. 
one disk drive. 


within an applications program. 
Supersort If can select or ex- 


L_ ehude renonds of the basis of a 


ee eee — 


| wide range of data tests, includ- 
| ing tests for a range of values. 
| The numeric values tested may 
| be in any format supported by 
| Microsoft languages for the 
IBM PC. The default collating 
| sequence is standard ASCII, but 
you can easily change il. 

You can use also Supersort 
Ifs facilities for non-sorting 
purposes such as converting a 
file to a different type. changing 
record length, selecting and re- 
arranging positional _ fields 
within each record, and con- 
verting data to a different 
churacter st a 
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Networking Raised to a 
Greater Power 


Advanced Technology. With il, IBM Iripled the speed ol the 
PC and increased its memory capacity live-lold. Nowhere is 
this increase in computing power more importent then in 
networking situations. II the AT’s technological advances 
have prompted you to look into a multi-user network, you 
owe it to yoursell to take a closer look at MultiLink 
Advanced"... a unique multi-tesking, multi-user network- 
ing system that runs programs under PC-DOS 3.0. 

Eight Workstations for the Price of an AT. MultiLink 
Advanced™ represents the next generation in networking 
systems for IBM microcomputers. The system enables ter- 
minals, connected to a single AT, to emulate IBM-PC's hav- 
ing up to 480K of RAM (The PC-Shadow™ terminal, shown 
above, even has a PC look-alike, as well as work-alike, 
keyboard and dispiey). 

This means that instead ol spending $3,000 per worksta- 
tion lor a PC with a Kilobuck “Network Interface Board,” you 
cen use inexpensive terminals . . . eight ol which cost less 
than an IBM AT. Even if you need only one workslalion 
connected to your AT, you'll realize signilicant savings. 


MultiLink Advanced " ... Instant Access to All of Your 
Resources. Central to most mult-user situetions is the 
need to coordinate a variety ol printers. With what's been 
described by PC-Tech Journal as *. . . by lar. the best pnnt 
spooler lor the IBM PC,” MultiLink Advanced” gives users 
the option to print either at their workstations, or at a central 
location. In addition, programs and liles can be shared by 
multiple users locally or through use of amodem. Just think 
ol it... . having remote access to an AT with e lightweight 
terminal: modem. 

Although designed to take advantage ol the AT, MultiLink 
Advanced runs on all versions ol PC-DOS, except 1.0, and 
certain implementations ol MS-DOS. A wide renge ol lead- 
ing programs are supported which include WordStar, 
dBASE II!, Multimate, and Lotus 1-2-3. 

Get the Advanced Story Today. Call The Software Link 
Today lor complete details and the dealer nearest you. Multi- 
Link Advanced™ is immediately available at the suggested 
retail price of $495 and comes with a money-back guaran- 
tee. VISA, MC, AMEX accepted. 


Nitin ke 


ADVANCED 
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THE SOFTWARE LINK, INC. 


IBM PC. AT. & PC-DOS are trademarks of 8601 Dunwoody Place, Suile 336, Atlanta, GA 30338 Telex 4996147 SWLINK 
IBM Comp MS-DOS, WordStar dBASE Il. CALL: 404'998-0700 


Lolus 1-2-3, and Mullimate are lrademarks 


of Micravolt Corp , MicroPro, Ashion- Tale. Dealer Inquiries Invited 
Lotus Deve 


omt Com. & Multimate 


international. tespeciively Multilink Advanced * 1s a trademark of The Software Link. Inc 





WHEN SPREADSHEETS DON’T 
GIVE YOU THE PICTURE... 


LINE CHARTS GANTT CHARTS 3-DIMENSIONAL 
STATISTICS PROJECT SCHEDULING BAR CHARTS 


Goupater Sales Predect Gecctepnect 


avqa 





MULTI-SCALE BAR CHARTS FLOW CHARTS 
NEGATIVE BAR CHARTS 


A Strala Quperlaaas 


AFUE LPERTRENTS 8306 TOE AAMRINCRN STRAIN 
- 


PIE CHARTS 
Pularal Yar Soarece 


ee 


CORPORATE 
sociaL 
SECURITY EXCISE 
OTHFRE 


-se ene eewre ew & 
| 


IeDIUIDUAL 


be wn we wee en oP oe 





* MARDWARE CONFIGURATION IBM-PC; 128K, Dual Disk Drive, Graphics Adapter, Dot Matrix Printer; and/or XY Plotter; Compaq, Columbia and Eagle Computers. 





THE FIRST COMPLETE GRAPHICS PROGRAM DESIGNED FOR EVERY BUSINESS USE ON IBM-PCS* 


ENERGRAPHICS 


Dynamic and so easy-to-use, ENERGRAFHICS is already heiping business managers at 40 
Fortune 500 companies. ENERGRAFHICS Is used In Finance, Marketing, Sales, Advertising, 
Research and Data Processing. Both VisiCaic® and Lotus 123” spreadsheet flies interface 
with ENERGARAPHICS. For the first time business executives can plan, project, present, analyze 
and report with the best iooking professionali graphics availabie on the iBM-PC and 
compatibies. 


VisiCalc is a registered trademark of Visicorp. NEW! T.J. & WANG PC VERSIONS 


Lotus 123 9s @ trademark of Lotus Development Corp. 


Call 800-325-0174 ENERTRONICS 


(except in Missouri 
for our detail —————— eS 
Enerti Research, Inc. 
ENERGRAPHICS brochure 150 N. Meramec © Sutte 207 © St Louis, MO 63105 « (314) 725-5566 
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BY TOM BADGETT 


Concurrent PC-DOS 

Digital Research, Incorporated 
160 Central Avenue 

Pacilic Grove, CA 93950 
408-649-3896 

List Price: $295 

Requires: 256K RAM, 80-col- 
umn display. two douhle-sided 
disk drives, 512K RAM and 
hard disk recommended. 


Concurrent PC-DOS. from Digi- 
tal Research. is a brand new 
multi-user, multitasking operat- 
ing system that will surprise 
both PC-DOS and CP/M de- 
votees. It looks like CP/M but 
works like PC DOS. or vice ver- 
sa. Like regular CP/M, most 
system-level programs are 
named disk liles that load and 
run as needed. But the resident 
part of Concarrent will accept 
many PC-DOS commands and 
conventions. Concurrent can 
tun up to four PC-DOS or 
CP/M applications simultane- 
ously and support two users, 
one on the PC keyboard and one 
on a “dumb” terminal attached 
toa serial port. 


Power Politics 

Although Concurrent will 
run on a dual floppy. 256K 
RAM system, Digital Research 
recommends 512K RAM witha 
hard disk, and even that may not 
be enough. The software comes 
on four douhle-sided floppy 
disks. The boot disk is in CP/M 
format. the rest in PC-DOS. A 
hard disk installation needs at 
least 1.2 megahytes partitioned 
for CP/M, and each “window,” 
or application, starts with 64K 
of RAM. The operating system 
uses another SOK. If you add it 
up, you realize that memory be- 
comes a premium in a hurry. 
even in a 640K system. Unlike 
adie sratlticuscr multiiehing 
packages, Concurrent appar- 





PCNEWS 


PRODUCT REVIEW 


Taking to Task a 
(Multi) Taskmaster 


Digital Research’s Concurrent PC-DOS 
system opens up your applications options. 


ently docsn’t provide memory 
partitioning to take advantage of 
more than the PC’s 640K RAM 
maximum. 

Four memory-hungry appli- 
cations. such as spreadsheets, 
graphics, or complicated word 
processors. obviously won't 
run simultancously. But a Cun- 
current utility permits adjust- 
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Practically. however, many of 
today’s popular programs by- 
pass the operating system dur- 
ing screen updates, so if you 
reduce the size of the window, 
information may spill over to 
other parts of the screen. 

You can't run more than one 
application that uses BASICA. 
And, because most applications 
aren't designed for a multitask- 
ing environment, printer han- 
dling and other details of opera- 
tion may be cumbersome. Of 
course, these weaknesses owe 
less to Concurrent’s delicien- 
cies than to the limitations of 
today’s applications software. 


System Interface 
Conrurrent has a number of 
system utilities. You can use one 
to create a RAMdisk. although 
you probably won't have enough 


This Concurrent PC-DOS display shaws @ command menu and spectal functions, 





ment of the memory allocated to 
each window. dBASE I, for ex- 
ample. should run in only 48K. 
but /-2-3 will need 1SOK or 
more, depending on spread- 
sheet size. 

The serial terminal can’t run 
programs that use direct screen 
addressing because the PC's 
video handling won‘t work with 
an RS-232 remote terminal. A 
measure of lile security is pro- 
vided for CP/M files, but there's 
no truc lile-locking protocol to 
prevent the serial terminal user 
from overwriting liles of the 
main user. 

The software starts with a full 
screen assigned to each win- 
dow, hut the size and position of 
the four windows can be ad- 
justed, so you could theore- 
ically fuer touc applications 
running on the same screen. 





| 
| 


memory for four users and a 
RAMdisk. Each window can 
have up to 50 custom function 
keys. and separate STARTUP 
files—like the MS-DOS AUTO- 
EXEC.BAT file—help custom- 
ize each window. Also, editing 
the DOS command line is easier 
and more versatile than with 
MS-DOS. Application — pro- 





grams for data communication, | 


word processing, and 


Rolodex-type name and address | 


file are included, but you may 
want more comprehensive pro- 
grams for somcof these tasks. 

A File Manager (FM) pro- 
gram provides easy interface 
between the user and the operat- 
ing system. With FM you can 
sclect most of Concurrent’s fea- 
tures from a series of menus. 
Phe program aer screen ad 
dressing with window-like box- 


es. A status line at the bottom of 
the screen reminds you of 
printer activity, which drives 
are active, and what programs 
are running in cach window. 

A context-sensitive help 


| utility is accessible from Con- 


current menus. This is a DOS 
without the intimidating blank 
screen common to older operat- 
ing systems, but you can bypass 
the menus and help screens if 
you're comfortable controlling 
it directly. 

Concurrent supports MS- 
DOS paths with floating drives. 
which are logical drives for files 
in DOS root directories or sub- 
directories. A System disk 
specification forees Conrurrent 
to look for files on the system 
drive. 

Concurrent’s Subset of Files 
is another method of handling 
the potentially large directories 
of a hard disk system. This 
utility masks all but the 
specificd files from the File 
Manager, so you see only the 
subset of liles you want to use. 


A Nice Idea 

The idea of running four ap- 
plications simultancously is at- 
tractive. The thought of adding 
a second user to a PC for the 
price of a scrial card anda dumb 
terminal is exciting. Their im- 
plementation on Cpnrurrent 
PC-DOS, however, is a little 
disappointing. With four pro- 
grams operating. the PC slows 


| down noticeably. (It does run 


better on the PC AT.) The serial 
user can‘t run most of today’s 
popular programs. 

For a program such as Con- 
current to be really useful, the 
applications have to be designed 
around the operating system. 
Moreover, multitasking systems 
may be the coming trend, but 
who will set the standard? Can- 
current must compete against 
1BM’s Topview, which many in- 
dustry observers are betting on 
to become the multitasking 
standard for the PC. 

Concurrent PC-DOS works, 
the documentation is clear 
(though the preliminary version 
didn‘t have an index), and it’s 
easy to use, considering its size 
and power. But the sad fact is, 
today's most popular processors 
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MICRO CAP and MICRO LOGIC 


put your engi 
not in line 


MY OWN WORKSTATION 
— 


Se 
(Nop 8) 


How many long unproductive hours 
have you spent “in line” for your simula- 
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 

Both of these sophisticated engineering 
tools provide you with quick and efficient 
solutions to your simulation problems. 
And here's how. 


MICROCAP: 
Your Analog Solution 


MICROCAP is an interactive analog 
circuit drawing and simulation system. 
It allows you to sketch a circuit diagram 
tight on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net- 
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“Typical MICROCAP Transtent Analysis” 


works, In addition, you get even more 
advanced device models, worst case capa- 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 
Your Digital Solution 


MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist 
for a timing simulation and will handle 
networks of up to [800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes—just like the 
real thing. 
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“Typical MICROLOGIC Diagram” 


Reviewers Love 
These Solutions 


Regarding MICROCAP.. ... “A highly 
recommended analog design program” 
(PC Tech Journal 3/84). “A valuable tool 
for circuit designers” (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC .. . “An effi- 
cient design system that does what it is 
supposed to do at a reasonable price” 
(Byte 4/84). 


MICROCAP and MICROLOGIC are 
available for the Apple II (64k), 1BM PC 
(£28k), and HP-150 computers and priced 
at 3475 and $450 respectively. Demo 
versions are available for $75. 

MICROCAP II 1s available for the 
Macintosh, IBM PC (256k), and HP- 150 
systems and is priced at $895. Demo 
versions are available for $100. 

Demo prices are credited to the 
purchase price of the actual system. 


Now, to get on line, call or write today! 


Spectrum Software 


1021 S. Wolfe Road, Dept. F 
Sunnyvale, CA 94087 
(408) 738-4387 


NORTHEASTERN 
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One Step Beyond 


Using Symphony and Mastering Symphony 
pick up where the Lotus manuals leave off. 





RICHARD WERBIN 


Mastering Symphony 
Douglas Cobb 
SYBEX, Inc. 

2344 Sixth St. 
Berkeley, CA 94710 
(415) 848-8233 
Copyright: 1984 
Cover Price: $24.95 
ISBN: 0-89588-244-2 





Using Symphony 
Geoffrey LeBlond 
and David Ewing 

Que Corporation 

7999 Knue Rd., #202 
Indianapolis, IN 46250 
(800) 428-5331 

(317) 842-7162 
Copyright: 1984 
Cover Price: $19.95 
ISBN: 0-88022-124-0 


In 1983, Douglas Cobb and 
Geoffrey LeBlond wrote a very 
good book called Using 1-2-3 
(Que Corporation). In fact. they 
managed to accomplish the 
rarest of all tasks for a technical 
book: Using 1-2-3 was clear 
enough to be helpful to novice 
1-2-3 users while still providing 
valuable information, ideas, 
and techniques to knowledge- 
able and experienced users. 
Now, Cobb and LeBlond have 
gone their separate ways, and 
each has written a book to help 
you learn about Symphony. 
LeBlond has teamed up with 
David Ewing to write Using 
Symphony, while Douglas Cobb 
has written Mastering Sym- 
phony. 


Supplementing Lotus 
Mostering Symphony and 
Using Symphony are aimed at an 


audience ranging from first- 
time Symphony users to experi- 
enced /-2-3 users to pros who 
have varying levels of experi- 
ence with some of Symphony's 
features. Both books supple- 
ment the Lotus manuals. the in- 





teractive computer tutorial, and 
the on-line help facility. How- 


ever, cach book emphasizes dif- 


ferent Symphony features. 

Mastering Symphony is both 
a reference book and a tutorial. 
All the standard Symphony top- 
ics—spreadsheets, word proces- 
sing, data management, graph- 
ics, and communications—are 
explained in detail. Separate 
chapters cover the use of 
windows, macros and the 
Symphony command language, 
the add-in program feature, and 
an introduction to data com- 
munications. 

Mastering Symphony's teal 
strengths are the tips, tricks, 








occasional complaints about 
Symphony design features. In 
fact, the book tells you some 
very useful things that were left 
out of the Lotus manuals. 

When Cobb — describes 
Symphony's word processing 
features, he includes a techni- 
que for formatting part of your 
text in bold print that is much 
simpler than the “official” seven 


keystroke technique given in the 
Symphony manual. Mostering 
Symphony tells you how to do 
the same thing in only threc key- 
strokes. This helps obviate the 
common complaint __ that 
Symphony requires more key- 
Strokes to perform some of its 
tasks than other programs do. 
Cobb warns you about the 
DOS.APP add-in program. 
This feature allows you to exit 
from Symphony, run a program 
such as FORMAT, and return 
back to the point from which 
you exited. Mostering Sym- 
phony warns you to save your 
file before you try the program. 
1 can personally attest to the 


warnings, clarifications, and | wisdom of this warning. 


Breakthrough Beats the Clock 


From a software company eager to pat itvclf on its corporate 
back, we received a press release with this headline: “Break- 
through Software Combats *Vaporware’ by Shipping Time Line 
On Schedule, September 29, 1984.” (For details on Time Line 
see PC, Volume 3 Number 22, page 62.) 

Breakthrough’s president, William Lohse, claims “one of the 


reasons that we were able to get the product out on time was that 
we had such a great tool (Zime Line) to schedule all aspects of 
developing, producing, and marketing Time Line.” 

We congratulate Breakthrough on meeting its September 29 
deadline, but perhaps Lohse should give an extra copy of this 
time-budgeting program to his publicity department. The an- 
nouncement was labeled, “For immediate release October 22, 


1984.” 


—James Langdell 





OO Oe 


Using Symphony attempts to 
start where the Lotus manuals 
leave off. Ewing and LeBlond 
try to explain all the basic fea- 
tures of Svnphony and to clarify 
the fine points of usage by 
systematically covering all the 
major Symphony topics. In ad- 
dition, Using Symphony in- 
cludes a chapter on a com- 
prehensive model that tics 
together all the Symphony en- 
vironments, The chapter on 
macros details the practices to 
follow in building up and testing 
a personal macro library. 


Clarifying the Fine Points 

If you have a lot of experience 
with /-2-3, then you will appre- 
ciate the fact that this book puts 
a label, “New with Symphony,” 
in the margin when it discusses 
a feature that was in /-2-3 but 
was changed or expanded in 
Symphony. lt also includes a 
1-2-3/Svmphony _ cross-refer- 
ence guide that compares /-2-3 
menu commands with their cor 
responding Symphony menus. 
Using Symphony's screen shots 
are noticeably better than those 
of Mastering Symphony. 


Accurate Titles 

Using Symphony and Moster- 
ing Symphony both provide 
important supplements to the 
Lotus manuals. They offer clear 
explanations, valuable hints, 
and numerous examples. Curi- 
ously, the titles of these books 
are quite accurate and certainly 
appropriate. Using Symphony is 
| devoted to the use and under 
| standing of Symphony. Master- 
ing Symphony goes beyond this 
plateau to help you conquer 
| various techniques and gain in- 
sights into tips and tricks of the 
system. 

On some topics, Using 
Symphony is clearer and more 
systematic in its approach. 
On other topics, Mostering 
Symphony offers more depth 
and better ways to get things 
donc. If ] had to choose just one 
of these books for myself, 1 
would buy Mastering Sym- 
phony. However, if you plan to 
use Symphony extensively, you 
might want to purchase both 
books so you can benefit from 
two different insights into this 
complex but extremely useful 
program. a 
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Covering Your 
Financial Assets 


Scarborough’s personal finance program 
helps manage your money matters. 


BY RICHARD POWELL 


Your Personal Net Worth 
Scarborough Systems 

25 N. Broadway 

Tarrytown, NY 10591 

(914) 332-4545 

List Price: $99.95 

Requires: 128K RAM, onc disk 
drive (two recommended), 


Your business may run smooth- 
ly, hut getting a handle on your 
personal finances can often be a 
little too time-consuming to 
keep up with. This familiar see- 
nario inspired Scarborough 
System's Your Personal Net 
Worth, which may just be a way 
to retake control of your own 
hnancial resources. The pro- 
gram was written exclusively 
for individuals and not for small 
husinesses, and even computer 
novices will have no prohlem 
using it elfectively. 

Before you are ahle to elfec- 





tively use a linancial software | 
program, you must develop a 
basic understanding of financial 
organization, logic. and ter 
minology. If all this intimidates 
you, never Tear. Your Personal 
Net Worth’s instruction manual 
will soothe your anxieties, hold 
your hand, and walk you 
through the maze of moncy and 
its discontents. Armed with this 
knowledge. you can now do hat- 
tle with your finances, 

Your Personal Net Worth can 
handle 350 different financial 
categories, record over 4.000 fi- 
nancial records on each disk. 
and manage ten separate hank 
accounts. Your financial con- 
dition can be reviewed hy dis- 
playing data (in color) and 
printing reports, Financial ree- 
ords can be displayed und 








printed in graphs, It can recon- 
cile your hank accounts each | 


month and print checks if you 
wish. And your tax-deductihle 
items can be filed throughout 
the year so that you will be 
ready for April 15. 

As you operate the program, 
additional on-screen help is al- 
ways available simply by press- 
ing a key. This reduces the need 
to constantly cheek the manual 
and speeds your work pace, 

However, an increase in 
speed often results in a decrease 
in accuracy. Mistakes. no mat- 
ler how insignificant they seem, 
can not be permitted in a finan- 
cial program. So. once again, 
Your Personal Net Worth pro- 
vides help. Realizing that mis- 
takes are bound to happen, it 
allows you to casily correct 
them while making entries, 
after entering, before posting. 
and after posting. Before enter- 
ing data, you are always asked, 
“Are you sure?” This allows 
you to double-check your lig- 
ures on the sereen. If you have 
already made a mistake, you 
can lix it easily and the program 
will automatically adjust all af- 
feeted accounts. 

Most of your activity will 
probably take place within the 
Money Management sector. 
This part of Yaur Personal Net 
Worth sets up fixed account cat- 
egorics (income, expense, as- 
set, liability, and credit card). 
These categories contain sub- 
categories that you can change 


Calendar of Events 


DATE 
February 4-6 


Fehruary 16-20 


February 20-25 


EVENT 


Advanced Features 
of the C Language 


The International 
Software Update H 


INFO/CENTRAL 


COMMENT 


C programmers. 


Discussions of 
international and 


domestic software 


Intensive seminar for 


LOCATION 


Holiday Inn-Crowne 
Plaza 
Rockville. MD 


The Waiohai Resort 
Kauai, HI 


standards, marketing 
strategies, and more. 


Sessions on 


telecommunications 
planning and software 


Tor data security. 


O'Hare Exposition 
Center 
Chicago, IL 


SE 


to suil your specilic needs, Bud- 
gets for income and expenses 
can be set up and printed or dis- 
played. You can create reports 
to show income statements, net 
worth statements, and transac- 
tion histories. 

The Tax Record sector keeps 
track of tax-deductible items as 
well as tax paid on entries. The 
Personal Property sector keeps 
an inventory of your personal 
belongings, an often neglected 
part of your financial picture 
when you go to a bank for a 
loan. The Stock Portfolio sector 
records your stock purchases 
and sales and keeps a history of 
your portfolio. 

The Dollar Analyzer sector 
analyzes borrowing options, 
creates an Amortization Sched- 
ule, projects savings goals, and 
estimates the effects of inflation 
and deflation on long-term in- 
vestments. The Maintenance 
and Year-End sector performs 
data-maintenanee —_ functions. 
closes your linaneial records for 
the year. and prepares for the 
next year’s linancial records. 

Scarborough Systems has 
targetted Your Personal Net 
Worth at homeowners who necd 
assistance managing _ their 
moncy. It has scored a bull’s-eye 
hy providing them with a help- 
ful, flexible, casy-to-under- 
stand linancial program thal 
makes moncy management sim- 
ple and fast. a 








CONTACT 


Institute for Advanced 
Technology 

6003 Exccutive Blvd. 
Rockville, MD 20852 
(800) 638-6590 

(301) 468-8576 (in MD) 


The International 
Microcomputer Industries 
Association 

21 Tamal Vista Blvd. #175 
Corte Madera, CA 94925 
(800) 732-2300 

(415) 924-1194 (in CA) 


Banner & Greif, Ltd. 
IIOE, 42 St. 

New York, NY 10017 
(212) 687-7730 
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Why pay more for a 300/1200 
baud modem than you have to? 
Through the use of four low-cost, 
state-of-the-art microprocessors, we 
can now offer two versions of our 
full featured modems at prices, 
lundreds less than the competition. 
PC212A/1200 is available for $299, 
the 212A/1200E for $329. 


Our modems are fully compati- 
ble with all Hayes software com- 
mands. Software packages like 
Crosstalk™, Sidekick™ and 
Smartcomll™ will work with our 
modems. 


Our internal modem card, 
PC212A/1200, is designed specifi- 
cally for the IBM PC, PC/XT or 
other PC-compatible units.* The 
board occupies only one slot, since 
it is just 6/10” in thickness. The 
optional asynchronous port, availa- 
ble for $40, can be used for other 
peripherals when the modem is not 
being used. The modem comes 
complete with PC-TALK II™, modu- 
lar phone cable, card edge guide. 
and user’s guide. 

Our external standalone modem, 
212A/1200E, can be used with any 


An easily accessible volume control 
knob adjusts the modem speaker's 
output. The modem comes com- 
plete with modular phone cable, 
serial connector cable, and user's 
guide. 

Both modems are Bell 103/212A 
compatible. Both feature auto-dial 
and can be accessed remotely 
through an auto-answer mode. 


Good service starts with an- 
swering your questions before and 
after you buy. It continues with 
same or next day shipment of your 
order. Since we only sell a few 
selected products, we have the 
information and inventory to help 
you fast. 


Our price is the whole price. All 
prices include UPS surface charges 
and insurance. In a hurry? Two day 
UPS air service is just $8. 


Corporations, dealers and insti- 
tutions, call for volume purchase 
price information. 
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PC212A/1200 $299 
212K/1200E $329 
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No Risk Guarantee 
If you are not completely 
satisfied with your purchase, 
you may return it within 30 
days for a full refund, in- 


cluding the cost to send it 
back. If you can get any of 
our competitors to give you 
the same guarantee, buy 
both and return the one you 
don't like. 


wSPRLAARL LALA EEE 


Order Today, Shipped Tomorrow! 


For fastest delivery, send cashiers check, 

money order, or order by credit card. Per- 

sonal checks. allow 18 days to clear. 

California residents, add 6% sales tax. 

Hours: Mon.-Fri 8:00 am-6:00 p.m. PST 
Sat. 9:00 am.-1:00 p.m PST 


(800) 821-4479 


Toll Free Outside California 


(805) 987-9741 


Inde California 


QUBIE' 


4809 Calle Alto 
Camanilo, CA 93010 


London (01) 223-4569 
Pans (01) 321-5316 
Sydney (02) 579-3322 


7) 
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People in the News: Nelson Winkless 


A long-time PC observer ponders life after nuclear war and robotic implants for pups. 


BY CHARLES BERMANT 


ALBUQUERQUE, N. Mex.— 
“You have to go a long way to 
find someone who has less re- 
spect for computers than he 
does.” says a colleague of 
Nelson Winkless. 

Winkless. 50, has been in- 
volved with PCs since the in- 
dustry’s inauspicious Albuquer- 
que beginnings. He claims he 
coined the term “personal com- 
puter” in a 1976 local newspaper 
article. bui he won't take all the 
credit. calling it one of those 
flashes that hit many people si- 
multancously. In this case, the 
Paper needed a headline, and 
“Personal Computer” was the 
obvious choice. 

Most recently, as a cofounder 
and guiding light of Excalibur 
Technologies, Winkless was a 
foree in the development of 
Savvy-PC, a database manager 
with artificial intelligence cle- 
ments. 

“There's nothing you can say 
thal conveys any sense of what 
the heck Savvy is,” says 
Winkless. “You have to see it 
lirst hand. Perceptions are based 
upon experience.” 


A Savvy Campaign 

Last May, Excalibur changed 
its sales strategy, beginning a 
more aggressive campaign. 
Since then, it has been shipping 
500 units every month. Accord- 
ing to Winkless, Sarry now has 
“a life of its own.” 

Now, he is marketing Excali- 
bur’s new Retriever, a software 
enhancement that allows users 
to query databases without 
knowing computerese. 

At first, Winkless seems dis- 
concertingly normal: he looks 
the part of the generic human 
being. But while demonstrating 
Retriever he becomes more ani- 
mated—his cyes roll, his hands 
wave, and his enthusiasm gives 
one the urge to push him away 
from the keyboard and give the 
program a try. 

Through it all, it has been 


Winkless’s computer — irre- 
verence that has given Savvy its 
identity. “If Nels can usc a pro- 
gram,” says a colleague, 
“anyone can.” 

Calling Winkless’s view of 
computer's merely “unorthodox” 
is a severe understatement, PCs 
will, he believes, help us sur 
vive the apocalypse. He favors 
implanting small animals with 
smaller robots. And by talking 
to a program he can, seemingly, 
make it work. 

He's amused by the “long- 
time observer” label often be- 
stowed on him, since the per- 
sonal computer industry itself is 
only 8 years old. Still. he dis- 
plays premicr issucs of Personal 
Computing, PC, and PC World 
as if they were artifacts. Others 
have compared him to the 
“punk” on the 4th of July: Ev- 
eryone sees the fireworks, but 
nobody notices the guy lighting 
all the fuses. 


Old Friends 

“I know most of the major 
players.” says Winkless. “The 
first time I went to lunch with 
(Microsoft founder) Bill Gates, 
he ordered a Shirley Temple and 
drank it down before my awe- 
struck eyes. He wasn't old 
enough to order a beer, not even 
in New Mexico.” 

In that early newspaper arti- 
cle in which he coined the term 
“personal computer,” Winkless 
went on to predict that the mi- 
crocomputcr industry would 





“succeed, then settle down as 
part of a new, self-satisfied cs- 
tablishment.” That public pre- 
diction landed Winkless himself 
a leading role in the nascent in- 
dustry, for it led the publishers 
of Personal Computing maga- 
zine to choose him as its first 
editor. 

Noting that some of those in- 
volved in the business since its 
early days have their share of 
personal problems, Winkless 
adds that he has been able to 
sidestep that syndrome. “I've 
avoided that myself.” he says, 
“by staying fat, cheerful, and 
elderly.” 

In the artificial intelligence 
field, in which Winkless has 
been involved since 1960, the 
“tongtime observer” label 
sticks. “With artificial intcl- 
ligence, the machines start to 
anticipate your needs,” he says. 
“And a machine that tries to 
help you is better than one that 
tries to improve your character.” 

Predictably, he is also ob- 
sessed with robots; he helped 
assemble the first personal robot 
show in Albuquerque _ last 
spring. 


Robot Convention 

“The first personal computer 
shows were all ‘Ma and Pa Ket- 
tle go into the computer husi- 
ness.’ They all had hand lettered 
signs and craziness.” he recalls. 
“But the robot show didn’t feel 
or smell the same. The robot 
industry just doesn't have an cs- 
tablishment against which to 
work. PCs took the computer 
industry by surprise. But the 
robot people don’t have any- 
thing to be different from.” 

Winkless has written two 
books about robots; the second, 
If! Had A Robot, is about to be 
released by Dilithcum Press.He 
says that much of the new book 
will be perceived as “adequately 
offensive.” Judging by onc of 
his ideas, animal lovers are like- 
ly to be more than adequately 





offended. 

“You could put a small robot 
in a dog.” he says. “You'd have 
power and mobility. Or in a 
horse. There's a lot of room ina 
horse. If you had something like 
that in a dog from the time he 
was a pup, he wouldn't find it so 
unusual to back into the printer 
on a daily basis to output data.” 

Is he putting us on? It’s not 
clear, But he concedes that onc 
of his favorite lecture techni- 
ques is to weaken his audiences 
with laughter, and then slip in 
his point. 


Armageddon Out of Here 

His own view of the future 
includes more doom and gloom 
than one might expect from the 
average fat, cheerful, and cl- 
derly computer nerd. He be- 
lieves a constitutional con- 
vention is imminent. causing 
the United States government to 
do a warm reboot. And, if the 
country’s major cities are wiped 
out by a nuelear attack, 
Winkless believes personal 
computers will aid those who 
survive the fallout. 

“In times of stress. you need 
flexibility, along with the ability 
to adapt and gather informa- 
tion,” he says. “That's the nice 
thing about PCs. They'll allow 
us to be adaptable and ficxiblc, 
and no one will need to wait for 
permission to do something.” 

The only problem, then, is 
keeping the clectricity running. 
And he follows his point with a 
common Winkless techniquc, 
asking a pertinent question, 
then supplying the answer on 
the downbeat. 

“Will personal computers 
help us after an atomic attack? 
Yes. 

“Will we be better off at that 
time because of computer maga- 
zines? Yes. 

“Did the people who started 
those magazines do it to help 
humanity? No. They did it to 
makc a prolit.” a 
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0° IBM 


System No.1 System No.2 System No.3 
IBM 256K IBM XT 256K IBM—AT 

2 IBM Disk Drive IBM Mono Board Entry + Enhanced 

IBM Mono Board IBM Mono Display 


IBM Mono Display 2.1 DOS IN STOCK 
$2377.00 lie SCALL 


*IBM IS A REGISTERED TRADEMARK OF THE INTERNATIONAL BUSINESS MACHINE CORP. 






































COMPUTERS « *MONITORSe 
{BM 256K-2 Drives . . 1936.00 Amdek 300A 152.00 
IBM256K-XT ...... 3516.00 Amdek 300G . 135.00 
IBM64K-2 Drives .. 1596.00 Amdek 310A . 165.00 
IBM64K-1 Drive .. . . 1452.00 Amdek NewestModels CALL 
IBMATEntry ... . CALL Princeton HX-12 . 467.00 
IBM AT Enhanced CALL Princeton MAX-12 . 176.00 
Compaq 256K Dual Or oo {BM Color §60.00 
Se a ‘ *PRINTERS®e 
Compaq 10MegPlus 3500.00 37 CANAL STREET Epson FX-100 600.00 
AT&T 6300 2425.00 : NEW YORK. N ¥ 10002 Epson RX-60 254.00 
AT&T6300 w/t 0 MEG 4150.00 ] Epson FX-60 379.00 
eDRIVES® GALL US MM Toshiba 1351. . 1309.00 
Tandon 100-2 . 159.00 Toshiba1340 . 775.00 
Teac % Height . CALL co LLECT! NEC 3550... . 1395.00 
Taligrass 12MB/20MB CALL Juki6100 an CALL 
TG3020 om 2775.00 Okidata 92,93 CALL 
Davong10,20,32MB CALL *BOARDSe 


MicroScience 10MB = 725.00 
coc... 179.00 
CMI-For AT-20MB 695.00 
CMI-For AT-40MB 1095.00 


IBM Color Graphics 195.00 
Persyst Mono/Parallel 234.00 


eMODEMSe 
Hayes300. . 199.00 . *HOURSe . 
Hayes 1200B 409.00 jonday-Thursday 10-8 PM ES’ 
Hayes 1200 . 475.00 Friday-Sunday 10-4PMEST 
Smartcom li 70.00 












QUADRUM 384K 
QUADBOARD 


wtS 249 


AST $229 | FRAMEWORK | LOTus 1,2,3 
SIX PACK PLUS | ASHTON-TATE | _ $305.00 


«se ® DAQ |x: $399 405 


IBM 
MULTIMATE 


$269 























Expert Consultation © Assembly & Testing Professional Service © Warranty Shipping 

Years of experience have assured Betore delivery, all parts of your There's service, and then there's All Computer systems are backed Prices do not reflect shipping 

our customers of the most cost system are tested and assembled, 1.6M service Our staffts profes. with manufacturers warranty charges. All products are shipped 
effective systems tor their per Separately and as a whole, to sional and expenenced to provide Extended warranty ts available and handled on a C.0.D. basis. 
sonal application requirements. make sure each is working to the you with the answers and sofu- through XEROX AMERICARE You should allow up to 2 weeks 
You can be sure that the products fullest potential! tions to all your questions. Program (call tor details). for delivery. 

we supply you with will solve Anything you buy trom us is 

your computer needs and at a backed by us! 

price you can live with, so you'll 

want us again and again ‘ MASTER CARD AND VISA ACCEPTED 
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COMPUTER DISCOUNT PRODUG 
HUGE Inventories @ IBM Specialists 


FREE 
SHIPPING!! 


“That's Right - WE PAY 
To Ship YOUR Purchase 
See Oetats Below 


| & ASK ABOUT OUR FAIR PRICE POLICY - /7'S GUARANTEED? x 


ADVENTURE & GAMES | 


JRODERBUND Appie Panic 21.99 
LO oderu ner 
Serpentine 
SIERRA Crossfire 
Frogger 


UTILITIES & 
ENHANCEMENTS 


74.99 
25.99 
55.99 
49.99 
S 44.99 
KOALA SPEED KEY 
Touch Pad Enhancement 79.99 


SPECIAL THIS MONTH 


RECENT RELEASES! 


INFOCOM Suspect (You'e IT!) 34,99 
Hitchhikers Guide to the Galaxy 27.99 

SIERRA Ultima Il for [BM 36.99 

WINDHAM CLASSICS Text Adventure 
by Famous Authors SCALL 


APPLE 
== PRODUCTS 


COMPLETE PRODUCT LINES 
AVAILABLE FOR APPLE! 
Call For Phong 


BEAGLE Unk ies Galore! 


O AN PAYMAR Lo 

ower Case 1 Rev 1 6 
KENSINGTON System Saver 
MOCKINGBOARO 
NOVATION Applecat It 008d 249.9 
ORANGEMICROGrappler+ 114.99 
TAXAN 12°MonitorAmb 20mhz 139.99 
TITAN Accelerator lle 449.99 
VIDEX Pre-Boots (Assorted) SCALL 


MAIL AND 
PHONE ORDERS 
Inquines Welcome! 
(408) 985-0400 
MAIL, PHONE, WILL-CALL 
SERVICE FROM SAM (PST) 


LTIMATI 
M 7 OLAB Miner 20-49er 
SIR-TECH Wizardry . 
SUBLOGIC Night Mission Pinball 32.99 


Flight Simulator Il 39.99 


Fip nF 

Flip ‘n Fite wi 
Library Cas 
Media Mate 5 
Media Mate 3 
Printer Star 
Pnnter Stand-Si 


Memorex 3 
Memorex 5 
Memorex 5'° L 


ACCESSORIES & 
PERIPHERALS 
OTHER PRINTERS & MONITORS 


NSINGTON ae Saver 


Max 1 
Uuac 
Taxan 12° Amber # 
Taxan 12° Green #12 
Taxan 420RGBH/-Res 
PRINTERS Epson FX8( 
Epson RX80 
Ok 92P w/Piug ‘n Play 
RIBBONS FX, MX, RX80 
FX, MX, RX100 
TG Joystick 
TEAC ‘Height Drive 


InFoco 


Cutthtoals NEW 27.99 
Deadline 44.99 
Enchanier 27.99 
31.99 

ea27.99 


Expansion Mi 
ORANGE MICRO ( 

Mr Chips-4 Functions 
PLANTRONICS Color Pi 
TITAN 64K Board 


APPLICATION 
SOFTWARE 


FOR THE HOME 
BRODERBUND Bank Street Woier 59.99 
TINE tart 84.99 
49,99 
31.99 


ron THE BUSINESS 


ASHTON TATE GOBASE III 


COMPUTER DISCOUNT PRODUCTS — SINCE 1977 


860 So. Winchester BI., San Jose, CA 95128 
— CALL (408) 985-0400 — 


Retail Showrooms In California 
San Jose « San Mateo « San Francisco 


ae © 


\” TEXT ADVENTURE GAMES 


CPM Versions: SCALL 
Sorcerer 


q 


Starcross, Suspended 
W 


Zork 


Pro Opbons Pack 
NEW MICROPRO 
Chartstar Graphics 319.99 
TelMerge Communications 119.99 


Q2oo 


Ooo 


MICROFAZER 


All Configurations 149.99 


EDUCATIONAL 


LE? shut NGL 


JMPANY NEW 


SPINNAKER Alphabel Z 
Hey DiddleKindercomp 
Delta Drawing 
Facemaker/Frac 


Story Machine 


KOALA 
Muppet Learning Keys 59.99 
‘or Credit Cards 


. Prose’ Sobieet Ti fo Cha 
* Sonwere Suton Are Final” 
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FIRST CHOICE 


ne 
5 aso <A Pp G The Independent Guide To IBM Personal Computers 
ole 
; por i 4 y PCis the only magazine that keeps you up-to-date with the newest trends, 
yor aot 8 %. fe innovations, and releases in IBM and compatible personal computer tech- 
ty ve et. te ‘ : - 
: ane he A0 soy, nology. Every-other-week, you'll receive the most current news on how 


%. other users and professionals like yourself are using their IBM 
PC...you’ll discover the newest hardware on the market and what it 
mS promises (and actually delivers) to you and your system...and you'll 
Vo never be out-of-date with the newest releases in software. 
Inshort, when you subscribe to PC you're subscribing to the one 
magazine most IBM PC users read to maximize their system. 
If you’re a very special person who uses an IBM PC or 
compatible, you owe it to yourself tosubscribe to PC, your source 
for new ideas, information and innovations. 
ACT TODAY AND SAVE UP TO 26% AND GET UP 
TO8 BONUS ISSUES! 


R NEW IDEAS, 
FORMATION 
& INNOVATIONS... 





=~ 2 aaa 

| (TH PC4ZI5S | 
! P.O. Box 2443, Boulder, Colorado 80322 
| I’m a very special person that uses an IBM PC. Please enter | 
| 9 my subscription to PC for: | 
| Check one: (_) 20 Issues for $21.97! Less than $1.10 a copy! AND ADD 4 BONUS ISSUES! | 
| (J Payment enclosed [_] 40 Issues for $39.97! Less than $1.00 a copy! AND ADD 8 BONUS ISSUES! | 
| (_} Bill me later Savings based on a single copy price of $2.95 an issue. | 
1 Charge my: Mr (MR /Ma 
| [ American Express =o | 
| [J Visa [] MasterCard Company_—_____________tmomo_Title. | 
CardNo____—s Ad 
| Exp, Date ity "State ip, | 
| Please add $2 per copy for postage in Canada and all other foreign countries. Allow 30 to 60 days for | 
2 delivery of first issue. Your subscription may be tax deductible—please check with vour accountant~ Z 
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The IDFAcomm 1200 IDEAnet 
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Forget IRMA. 
IDEA is shipping new ideas 


for IBM's System 36. 


_. = 
— 


us 


Whether you have 
an IBM minicomputer 
or mainframe, IDEA 
offers a complete line 
of cost effective solu- 
tions for linking your IBM PC, XT, AT or Portable to your host. 
Introducing the new IDEAcomm 5251. 

The IDEAcomm 5251 communications card supports a 
twin-axial cable connection allowing your IBM PC, what- 
ever the model, to communicate with IBM System 34, 36 
and 38 minicomputers. Communications may be local or 
to an IBM 5251 Model 12 display controller. 

Complete 5250 terminal emulation is supported for mono- 
chrome and color displays, including IBM 5251 Model 11, 
IBM 5291 Model 1 and 2, and IBM 5292 Model | terminals. 
Since IDEAcomm 5251 does not use DMA channel resources, 
there is no interference with hard disks or network cards. 

And our new IDEAcomm 5251 D card supports the full 
32 attributes of the IBM 5251 screen, or the card acts as a 
conventional monochrome display adapter. 


Our new IDEA Minicomm is amazingly versatile. 


If you need 2 truly versatile communications card for 
your IBM PC, you need the IDEA Minicomm. Supporting 
both Bisync and SNA/SDLC protocols, the Mini- 
comm transmits data at 19.2 kilobits per 
second. The card allows remote commu- 
nications over synchronous modems, 
and may be used locally with a 
modem eliminator. 

And now IDEA offers four new soft- 
ware packages for the Minicomm: 

* IDEAcomm 3270/BSC 

* [DEAcomm 3270/SNA 

* IDEAcomm 3770/SNA 

* IDEAcomm 3780/BSC 


The IDEAcomm 3278 


IDPAssoctans 


These packages turn your IBM PC into a terminal or remote 
job entry station transferring program, data, or text files 
to the mainframe. 

IDEAcomm 3278 is fast and flexible. 

The IDEAcomm 3278 offers powerful file transfer that 
moves data up to 60% faster than IRMA. In benchmark 
studies, IDEAcomm 3278 transmission speed on a local 
mode 3274 was up to 60% faster than IRMA. And it takes 
just one key stroke to upload or download files. TSO and 
VMICMS file transfer is standard. 

Designed for maximum performance, IDEAcomm 
software lets you change colors and reconfigure the 
keyboard to best suit specific applications. 

Our great ideas work with the IBM AT. 

At IDEA, we believe that one good idea deserves 
another. Our products now work with the IBM AT. You 
can network and share resources with the AT on IDEAnet, 
mount our 20MB IDEAdisk Internally to the AT, or con- 
nect our SMB to 120MB IDEAdisks externally to the AT. 
And, of course, the new AT can communicate to IBM host 
computers. 

Call 800-257-5027 for the IDEA dealer nearest you. 
You'll see why lately, IBM has been getting some great 
ideas from IDEA. 


Pe ASAR: . 
Associates 
The best IDEAs for personal computers. 


IDEAssociates, Inc , 35 Dunham Rd , Billerica, MA 01821 (617) 663-6878 Telex 94 8245, 
IDEAssoctates $ A., 5, Route de Chéne, CH1207 Geneva, Switzerland 
(22)86 11.19 Telex 428 388 KBSCH 










IBM and the 18M logo are registered trademarks of International Business Machines Corporation IRMA ts a registered trademark of Digital Communications Associates, Inc. 
IDEAcomm 3278, IDEAcomm 3770, IDEAcomm 3780, IDEA Minicomm, IDEAcomm 5251, IDEAdisk and IDEAnet are registered trademarks of IDEAssociates, Inc 
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| ‘Tf you're not getting sharp, clear images 





W 


on your PC, dontt give up. Persyst. 


Get high resolution text on a color 
monitor with BoB™ 


Now you can throw your 
ae hes glass, because eee has 


a better way to clear up fuzzy images 
and all the mistakes they can cause 
on a high resolution monitor. 

With the Persyst BoB Pisglay 
Adapter you can combine high resolu- 
tion text with all IBM color graphics 
software on a color monitor. BoB delivers 
its high resolution by using almost 
twice as many dots as other boards 
to form characters. 

And, because BoB has total IBM 
color ee software compatibility, 
it opens the door to a massive amount 
of standard software. Now you no 
longer have to decide between mono- 
chrome adapters that can't give you 


grapes and color adapters that sacri- 
ce text resolution. With BoB you 
can have it all! 
Get full IBM color graphics software 
compatibility on a monochrome monitor. 
' BoB is the ioe Ws method 
of running graphics that don’t require 
color. Because BoB has the ability to 
run ail IBM color graphics software on 
a niet resolution monochrome monitor. 
And BoB uses the entire display area, 
so your Biggie will be full-sized. 
Customize BoB to your specific 
application. 

BoB lets you design and download 
up to 256 custom characters. In any 
combination of language, scientific 
notation or graphic sets. So you can 
tailor character sets to your specific _ 
needs. Super sharp graphics for special 


IM and 1M PC are trademarks of Internatonal Busness Machines Corporaton 


applications are also routine because 
BoB supports a 640 x 400 high 
resolution mode. 

The Persyst BoB Display Adapter 
is a product of Emulex Corporation, 
an industry leader in the development 
of high performance controllers, com- 
munications products and packaged 
subsystems for PCs, micro, mini and 
super minicomputers. 

See your computer dealer for a 
BoB demonstration, or write or call us 
today for more information. Persyst 

ucts, 3545 Harbor Boulevard, 
PO. Box 6725, Costa Mesa, CA 92626. 
Tel. (714) 662-5600. 


EMULEX , 
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ALWAYS AT ALWAYS AT 
SALE PRICES Compas SALE PRICES 


OUR TRS-80s Have the Radio Shack warranty 
COMPUTER| WE SHIP DFW COMPUTER CENTER 


326 MAIN ST., GRAPEVINE 
CENTER, FAS T! TEXAS 76051 — (817) 481-7283 


Honqy 
(ari 
Mh ult 


willy 


IBM PC 
Compatible 
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SS SSS SSS SSS SSS eee eee eee ee eee See eeeeeete 
t 
System Unit w/64K—No Drives. ......sceecceeeees 


Systam Unit w/2S68K—2 (360K) Drives.........ee0e8 
PCXT System 256K with 8 Slots & Async Card, on 













Six Pak ape BAK apirecesbie to 34K 4 
Clock Calendar, Serial & Parallal Ports. 
The IBM64K Kit will increase memory it 
byte increments.9-200na 64K RAMS............25-- 95 
1BM128K The IBM 128K Kit will increase memory of the {BM PC AT 

in 128K byla nctenients} 9-250ns 128K RAMS.......- $199.95 


M1200 Prometheus RS-232 Stand. etc, 12008 Unit... 


HOF... sess see neg ‘ PM1200B = Prometheus 12008 Internal 
Poe ples ncaptar Ce Sree San steeeeees ° PM12008S Promelhaue 12008 Int. Unit wiProCom Softwa 


we Connector for TV. we .! , ar 
PCjr Compact Printer. E FDS55B Teac 5%" Double. Swea felt Hei vis 
Compact Printer Adepter Cab TM100-2 Tendon 5%" Double-Sided, Full ght. 
feces for FHD-10 Franklin 10m8 Hard Disk. 
18M@-TMH Teac Mounting Hardware. 
Gabi 


PROTECT YOURSELE.. 1BM-8PC —8' IBM Parallel Printer Cabla............0.eeceseeee 


Enhanced Mode! complete with meet 
360K dnve end 2 cartridge slots. 













e - 
‘ 
voltage spikes and EMI-RF! noise before it can 
damage your equipment or cause date loss 6-mo warranty. 
Power dissipation (100 microseconds) 2,000,000 watts 


a er | 








© a eee 





$10.00 Minimum Order — U.S Funds Onty Spec Sheets — 30¢ eech 
‘Shipping — Add 5% aaa 51 3 can ue FREE 1986 JAMECO CATALOG 
4 Sockets, On/Off Switch... eee ee eee ... $49.95 = ce 

MODEL 85 6 Socketa, Super Filters, On/Ott Switch. . 122 $59.95 peat SAS Ee Noniny Sie ed Erices Subject i Changs 

MODEL 100 6 Sockets, Super Filters, Low Voltage Alerm. ...... $6995 

MODEL 110AMS__ 6 Sockets. Super Filters, Auto Master Switch...... $99.95 

ge en 

DATA SHIELD" BACIC-LIP POWER SOURCE also availabla. Protect your PC, XT or 

AT computer from black-outs, brown-outs, power hee: end line noise. 

pes (200 Watt Rating). oe. i 

e me (300 Wett Rating). 1355 SHOREWAY ROAD, BELMONT, CA 94002 
aTaoo (800 Watt Rating) Phone Orders Welcome (415} 592-8097 Telex: 176043 
*eeeeeeee pA ehh 
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SIMPLIFIED SPREADSHEET ASSEMBLY 


Prisine STREADSHEET (A) KNOCKS 
MEXICAN JUMPING BEANS &) WO 
Mourttr of NEUROTIC MAN(C) ae 
ISSO DISCOMBOBULATED 1 






GE CE) 
LEASES EPICOREAN Mouse 


MOUSE, INSPIRED BY SCENT OF 
PERFECTLN AGED CAMEMBERT 


a 

WAG BEEN FOOLED BYA! 
NER: RIPE GORGONZOLA (6). 
(h AFITOF Pave He SPILLS. 
VINTAGE WINE: (11) INTO WATER. 
WHEEL (1) WHIGH TURNS pee 

AT CAUSED GLOVE 
Voase SPREADSHEET g08 Move. 
(T To TaPIna AREA. 
SHEET 1S TAPED SECURELY IN 
PLACE BY eo ADHESIVE. 


MADE Sane 


















tebe fe Now you can save time, aggravation, adhesive 
ae i tape, and Gorgonzola cheese by following one 
. n me simple direction—Sideways. Its the unique soft- 
ME: Diccaeeartt hist Mugen caieagt ware program that lets you output all the spread- 
Sarre seh , sheet columns you need, all on one continuous 
ib fecee ts page, all with one print command—and all for 
fore ai only $60! 

1 With Sideways on your side, no 

pies you invent with Lotus 1-2-3™ VisiCalc® Multi- 
oaks plan™ or SuperCalc™ is too wide! And its just 
ph ' as powerful an ally when youre creating far- 
ey aie into-theJuture schedules and pert charts with 
pls? od 2 your word processor. In fact, for any wide 
the dai ine text file, for dozens of uses, the way to go is 
ait ts Sideways. 

ui The experts agree. PC Magazine, for exam- 
ou ple, writes: "If you've got the need, Sideways has 
Heit the solution.” And PC World calls Sideways 
ore “nifty. . . . an easy to use program that does 
e ; what it claims.” 

Hike You can go Sideways today with an IBM® PC 


and an IBM® Epson, Okidata, Prism™ or Pro- 
writer™ printer. Ask for Sideways at your local 
ComputerLand® or other leading computer 
stores. Or mail a $60 check to Funk Software, 
PO. Box 1290, Cambridge, MA 02238. (617) 
497-6339. MC/Visa accepted. Send no Mexican 
jumping beans, please. 
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“Now when I talk, 
my broker listens.” 





{ 
Dow Jones Market 
~ Manager PLUS™ 
No matter what kind of Nf is a powerful portfolio management 
. : do. th e system for serious investors. It 
investing you do, there > allows you to easily monitor and 
is a Dow Jones Software account for your security transac- 
product that will make + tions while providing printed re- 
ports for review and tax records. 
you and your broker a These reports include Holdings 
better team. by Portfolio, Holdings by Security, 
Realized Gain/Loss and Dividend Transaction. 
Dow Jones Market Analyzer™ 
is designed for sophisticated investors who chart stocks. 
Dow Jones Investor’s Workshop™ The Market Analyzer stores historical quotes and updates 
is the perfect software for private investors who want daily data on your securities. It constructs comparison 
an introduction to the world of computerized investing. and price and volume charts, allowing you to test theories, 
The Investor’s Workshop creates reports and charts that identify trends and improve the timing of your invest- 
give you a clear picture of the performance of your ment decisions. 
investments. It enables you to become more proficient Each of these programs communicates with Dow Jones 
in portfolio management and technical analysis. News/Retrieval® the leading electronic information service. 
poco - - - - -- = - - - - - - - + 


For more information on Dow Jones Software, send this coupon to: 
Ms. Lynn Filippone, Dow Jones & Company, Inc., P.O. Box 300, 
Princeton, N} 08540. 

Yes, please send me more information. I am particularly interested 
in: FO Dow Jones Investor's Workshop™ 

D Dow Jones Markel Manager PLUS™ 

O Dow Jones Markel Analyzer™ 


DowJones 
Software” 


I 

| 

I 

! 

! 

! 

| 

! 

! 

For more information, mail coupon or call: 
1-800-345-8500 ext. 48 | Name 

I 

J 

I 

I 

I 

I 

I 


(Alaa, Hawaii and forcign call 1-215-789-7008 ext. 48) 





Address 
Dow Jones Investor's Workshop available for Apple® lc, Apple® Ile and Apple® Il Plus City State Zip 
Dow Jones Market Manager PLUS available for IBM®PC, Apple®Il and Apple® Macintosh™ SS 
Market Analyzer available for IBM PC, IBM®: Il and Tl Professional. 
eeegd a oe ee Phone number(s) 


Dua Jones News/ Retrieval is a registered trademark of Dow jones & Company. Inc Bow Jones Sofware, 
Dow Jones Investor s Workshop, Dow Jones Markt Manager PLUS and Dow Jones Marbet Analyzer are ¥ 
trademarks of Dow Jones & Company, ic. Copyright ©1984 Dow Jones & Company, knc. All Rights Reserved. L wn ww wr we = d 
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WORD TRAVELS FAST 





BHeoeae 
Satttss 
naoae 
eee 


seenens % 
cee eneeneeeen ¢ 
rd 4 PROVO Oded ch S 
3808 saebseaces 3 % 
ae 
3 % $3 


33s 


we 


@ Special Corporate Incentives 
@ Cumulative/Quantity Discounts 
@ Same Day Shipment 
@ Overnight Detwery Available 
@ Purchase Orders Accepted 
From Qualified Organizations. 
. ars : » .  @IBM: CPM: Apple® formats 
35 CAH e = > s @ Expert Technical Assistance 
Diamond Software S @ Full Product Guarantees 
7916 Capwell Drive, Oakland, CA 94621 all ial” "s @ Visa, M/C, Amer Exp 


For prica quotes, information, or in California call 1-415-633-2588 We credit your order forthe call  @ Free UPS Surface w/Ppd Check 

Technical Department (415) 633-2589 international Telex 336139 (attn 149) 

{8M is a trademark of Internabonal Business Machines CPM ws a trademark of Digital Research Appie ra. a trademark of Appie Computer Inc 
a — - ——— Sine ~ 
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Satisfy your PC: 


SOFTWARE 
Aptec (for color Prsm Printers) 
Rainbow Writer Color Text Formatter $119 


Rainbow Wniter Screen Grabber 69 
Ashton-Tate 

dBase II 255 
dBase Ill 355 
Framework 355 
Best Programs 

Personal Finance Program 65 
PC/Professtonal Finance Program II 149 
PC/Fixed Asset System 297 
PC/Tax Cut 129 
Bible Research 

THE WORD (KJV Bible - 7 disks) 145 
Borland internationai 

Sidekick . 33 
Sidekick (unprotected) 52 
Turbo Pascal 33 
Financier 

Financier II F 115 
Financier Tax Series. 97 
Funk Software 

Sideways : 45. 
Harvard Software 

Hervard Project Manager 219 
Lifetree 

Volkswriter Deluxe (with TextMerge) 159 
Living Videotext 

ThinkTank 109 
Lotua Development 

1-2-3 (version 1A) call 
Symphony call 
Micro Education (MECA) 

Managing Your Money 119 
Micropro 

WordStar 179 
WordStar Propak ; 259 
WordStar Propak Plus 349 
WordStar 2000. ity. 259 
WordSter 2000 Plus . 299 
Microrim 

Ribase 4000 i 259 
Extended Report Writer 85 
Clout 119 
Microsoft 

Multiplan (version 72) .. . 125 
Microsoft Word (version 1.75) . 239 
Microsoft Word with mouse (version 1. Fy 289 
Microsoft Project 155 
Microsoft Chert ~ 155 
Microstut 

Crosstalk XVI £ 99 
PCsoftware 

PCcrayon II 39 
Executive Picture Show . 139 
CREATABASE 47 
Peter Norton 

Norton Utilities 49 
Rosesoft 

Prokey 30 89 
Software Publishing 

PFS Access 59 
PFS File 85 
PFS Graph 85 
PFS Plan 85 
PFS ‘Proof 59 


PC Connection 
Software Special 
through January 31, 1984 


MICROSOFT 
Microsoft Speli for Microsoft Word 
Would your spelling make Webster roll 
over in his grave? Or are you one of 
those people who demands perfection in 
their writing? Either way, Microsoft Spell, 
a comprehensive spelling correction pro- 
gram, can accommodate your needs 
Identifies misspelled words 
Suggests correct alternative spellings 
Inserts selected corrections in the 
document 
Allows users to create and expand 
dictionaries 





PFS Report : $77 

PFS Write 85 

Softword Systema 

MuttiMate 259 

Wamer Software 

The Desk Organizer 139 
TRAINING 

avl 

SKILL BUILDER PROGRAMS 

Intro To: 


Word Processing Accounting 
Business Software Data Bases 

each 32 
How to Use 
Compaq dBase II! 
CP/M-86 — Eesywniter II 
PC-Basic Supercalc 3 
IBM-PC Wordstar 


Lotus 1-2-3 
Multimate 
Framework 
TK!Solver 

ch 32 
TRAINING POWER PROGRAMS 
How to Use 
dBase II 
MS Word 


MS-DOS (2 0) 
PC-DOS (2 1) 
Multiplan Home Accountant 
Symphony WW Deluxe 
Peachtree (specify A/R,A/P,GIL, sales 


mvorce, inventory) . each 49 
Comprehenaive Software 

Intro to Personal Computing 3g 
Intro to Detabases 39 


Intro to Communications 39 
Intro to the Operating System (PC Tutor) 39 
individuai Software 


The Instructor 35 
Professor DOS. 47 
Tutonal Set (both items above) 75 
Professor Pixel 47 
Typing Instructor 39 
LEARN-PC Video 

Introductory to Lotus 1-2-3 (videocassette 
treiming) specify VHS or BETA call 

lh Systems 
Master Type 35 


EDUCATIONAL 

Davidson 

Speed Reader Il (high schoo! & college) 49 
Math Blaster (grades 1-6) 35 
Word Attack (grades 4-12) 35 
Digital Research 

Diagnostic Test (PSAT)} 14 
OwlCat SAT (75 hours) 63 
OwlCat SAT (60 hours) 169 


Stone (requires graphics board) 

Great graphics and sound 

My Letters,Numbers, Words (ages 1 fo 5) 29 
Kids Stuff (ages 3 to 8) 29 


Across the USA (ages 5 & up) 22 
GAMES 

Bive Chip 

Millonarre 39 

Broderbund 

Lode Runner 25 

Funtastic 


Snack Attack ll (a favonte) 27 

Cosmic Crusader (as good as above) 27 

Big Top (climb to new levels) 29 
Software 

Sargon Il 

Microsoft 


35 
Flight Simulator 35 
Origin Systems 

Ultima Ill 39 
Orion 

J-Bird (you'll never sleep) 29 
PCSoftware 

Championship Blackjack 23 
Sir-Tech 


Night Mission Pinball 29 


HARDWARE 


AST Research (For IBM-PC or XT) 

All AST Boards come with SuperDnve, 
SuperSpool, and one yeer warrenty 
SixPakPlus 64k upgradeable to 384k, with 
Clock calendar, serial and parallel ports 
{game port optronal} 2 
MegaPlus || 64k upgradeable to 256k (or 
more with MegaPak) with clock calendar 
and serial port (parallel, garne, or second 
seral port optional}. . 259 


MegaPak 128k (not upgradeable) call 
MegaPak 256k call 
i 0 


/Q Plus ll with clock calendar and serial 
port (parallel, game, or second senal 


port optional) 129 
Parallel Game nr second Senal Part 

lor any AST board (specily board) 35 
AST-5251 559 
AST-3780 629 

MonographPtus s with clock calendar, 

serial & parallel ports 429 
Amdek 

Video 300G monitor (green) 139 


* DEFECTIVE SOFTWARE REPLACED IMMEDIATELY DEFECTIVE HARDWARE REPLACED OR REPAIRED AT GUR DISCRETION SOME ITEMS HAVE WARRANTIES UP TO FIVE YEARS 
© COPYRIGHT MICRO CONNECTION, INC 1984 ALL ITEMS SUBJECT TO AVAILABILITY PRICES SUBJECT TO CHANGE WITHOUT NOTICE IBM !S A REGISTERED TRADEMARK OF IBM CORP 


MICRO CONNECTION IS A TRADEMARK OF MICRO CONNECTION INC PC CONNECTION IS A REGISTERED TRADEMARK 





lust for power: 


Video 300A monitor (amber) $149 
Video 310A monitor (amber) 179 
Compucable 

Plastic Keyboard & Drive Cover Set 7 
IBM Mono Screen Enhancement 17 
Cuesta Systema 

Datasaver (200w power back up) call 
Curtis 

STANDS 


PC Pedestal (for {BM Mono or Color) 39 
PGS or Quadchrome Adapter for above 9 
Low Protile Tilt and Swivel Pedestal 39 


Ad-2 Adapter for Portables 18 
System Stand 21 
CABLES 


Extension Cables for IBM Mono Display 39 
Keyboard Extension Cable (3 to 9 feet) 29 
AC Plug Adapter (any monitor to your PC) 8 


SURGE SUPPRESSORS 
Diamond (similar to EPD Lemon) 39 
Emerald (similar to EPD Lime) 49 
Sapphire (swnilar to EPD Peach) 59 
Ruby (similar to EPD Orange) 69 
n 
RX-80 with GRAFTRAX-Plus cail 
FX-80 with GRAFTRAX-Pius Call 
RX-100 with GRAFTRAX-Plus call 
FX-100 with GRAFTRAX-Pius call 
LQ-1500 (letter quality dot niatrix) call 
Prmter to IBM Cable (specify printer) 32 
Hayes 
Smartmodem 300 199 
Smartmodem 1200 459 


Smartmodem 1200B (w/Smartcom I!) 397 
Smartcom Il 99 
Hercules Computer 

Hercules Graphics Card (parallel port) 319 
Hercules Color Card (parallel port) 169 
OMEGA 


Bernoulli Box 20 Meg 2695 

10 Meg cartridge 56 

key tronic 

Deluxe keyboard (KB 5151) call 

Koaia 

Koala Touch Tablet with software 89 

Speed Key System 119 

Kraft 

Joystick 35 
Electronics 

Floppy Drive Controller 135 

Internal Hard Disk (10 Meg) with WS-1 

Controller 879 


Intemal Hard Disk (10 Meg) with WS-2 


Controller 1079 be ‘ 
owe Sta 1-800/243-8088 
PC Mouse (w/software & desk pad) 129 e 

75 





PC Connection 
Hardware Special 
through January 31, 1984 
VERBATIM 
* 3 boxes (30 disks) Verbatim Datalite 
5%” DS/DD disks (in a plastic storage 
case) 
3 Verbatim Head Cleaning Kits 
1 Verbatim Datalife 5%” Disk Drive 
Analyzer (for IBM PC and XT only) 
Tests 4 critical areas of drive pertorm- 
ance 
Verbatim offers a lifetme warranty on 
dtsks (limited to replacement of disk 
only) $89 


Ths 1s a lmited offer while supplies /ast 


OUR POLICY 

@ We accept VISA and MASTERCARD 

@ No surcharge added for charge cards 

@ Your card ts not charged unt! we ship 

© If we must ship a partial order, we never 
charge freight on the shipment(s) that com- 
plete the order 

®@ No sales tax 

@ All shipments insured, no additional charge 

®@ Allow 1 week for personal and company 
checks to clear 

@ COD max $1000 Cash or certitied check 

® 120 day guarantee on all products * 

@ To order, call us anytime Monday thru Friday 
900 to 9 00, or Saturday 9 00 to 530 You 
can call our business offices at 
603/446-3383 Monday thru Friday 900 to 
530 


SHIPPING 


Continental US: For monitors. printers, and 
drives, add 2% toall orders Forall other items, 
add $2 per order for UPS surface, $3 per order 
for UPS 2nd-Day-Air We particularly 
recommend 2nd-Day-Air if you live west ot the 
Mississippi or south of Virginia in most cases it 
wil only cost $1 more and will save you up to 
four days on delivery time Hawaii: For moni- 
tors, printers, and drives, actual UPS Biue 
charge will be added For all other items, add 
$3 perorder Alaska and Outside Con- 
tinentai US: Call 603/446-3383 for informa- 
tron 


(Ram disk) PCnet spool (print spooling), 

disk caching & partitioning 

Blossom 64k upgradeable to 384k 

with clock calendar, serial and 

parallel ports $229 

PCnet Daughter Board (piggybacks to 
lossom) with version 2 4 networking 


software call 
Paradise Systems 

Modular Graphics Card 275 
Multidisplay Card 289 
Princeton Graphics 

HX-12 RGB monitor (690 x 240) call 
SR-12 RGB monitor (690 x 480) call 
Scan Doubler Board (for SR-12) call 


MAX-12 Amber monochrome monitor call 
Quadram 

New Expanded Quadboard 64k 
expandable to 384k, with clock calendar, 
parallel, serial & game port, 1/O bracket, 
and Quadmaster software 249 
Microfazer Printer Buffer (parallel) w/copy 
MP 64 (64k) upgradeable to 512k 169 
Quadcolar | 197 
SMA (Systems M: ) 
PC-Documate Keyboard Templates 
available for 


DOS Basic 1 1 Supercale 3 

DOS Basic 2 0-2 1 Wordstar 

Lotus 1-2-3 Turbo Pascal 

Symp! WordPerfect 

Multiplan (IBM) dBase Il 

Multiplan (Microsoft) dBase III 

Peachtext 5000 Framework 

Easywniter 1i Multimate 

Volkswriter Deluxe each 12 

TG 

Joystick 39 
DRIVES 


All drives are compietefy pre-tested Specify 
Drive A or Drive B for your PC. Comes with 
complete step by step mstailation structions. 
Drives are 320k/360k 
Tandon 
TM 100-2 (5'4"} full-height drive (DS,DD) 159 
TEAC 
FD-55B (51°) half-heght drive (DS,DD) 139 
Free 'y’ cable & bracket with each pair 


MEMORY 
64k Memory Yograde Set for IBM-PC 
or XT system ra 39 
64k Memory Upgrade Set tor any memory 
board Sa make of board 39 


install memory upgrades & run diagnosfics 


at time of board purchase only 10 
Mouse Paint (software) DISKS 
NEC 
Spinwriter 2050 (3550's little brother) 699 Sawn aa ae 355M Verbatim - See Special 
Spinwriter 3550 (IBM-PC compatible) 1397 Ste Marlow. Datalife Disks SS/DD plastic box of 10 23 
Spinwriter 8550 (IBM-PC compatible) 1789 603/446-3383 Datalite Disks DS/DD plastic box of 10 33 
Orchid Technoiogies r Disk Drive Analyzer 22 
All Orchid Boards come with PCnet Drive For the IBM-PC Exclusively. Flip Sort (holds 75 disks) 19 
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THE 8087 AND 80287 ARE IN STOCK! 


MicroWay is the Mig tee leading retai- 
er of 8087s and high performance PC 
upgrades. We stock a complete selec 
tion of 8087s that run at 5 and 8mhz 
All of our coprocessors are shi 

with a diagnostic disk and the best 
warranty in the business - 180 days! 
We also offer daughterboards for sock- 
etless computers such as the NEC PC 
and PCjr, and a board which increases 
the clock speed of the 80287 in the PC 
AT. Our new NUMBER SMASHER™ 
will run the IBM PC at clock speeds = 
to 9.5mhz and achieves a ON he 
of.1 megaflops with 87 BASIC/INLINE, 


SCIENTIFIC SOFTWARE 


87FFT™ performs Forward and Inverse FFTa 

on real and complex arrays which occupy up to 
B12 b 23 Of RAM Also ¢ convolutions, auto 
Correlations, hamming, complex sector mutti lice: 
tion, and complex to radial conversions. Callable 
from MS Fortran of 87 BASIC/INLINE.. .. $150 
performs two-dimensional FFTs. 


87FFT-2” 
Ideal forimagepn processing, Requires 87FFT..$75 


MATRIXPAK™ manages a MEGABYTE! 
Written in assembly language, our runtime 
package sccurataly manip tes large matrices 
very fast po spoes matrix inversion and 
fhe sek tion of asaneo linear equations 
Callable from MS Fortran 3.2, ae: 
87BASIC/INLINE, and RTOS $150 
DATA ACQUISITION PACKAGE 
fomanomen ver, priertied language which aliows 
and analysis of large data 


GRAPHICS Pace AGES 
Energraphics (stand 

Grafmatic for MS Poni a or Pascal 
Piotmatic for Gratmatic 


COSMOS. Heveetion 


Fixer 
A ciel em which thoroughty checks PC or AT 
hard rely Bt sectors and updatea tha MS 
BOs fe ‘allocation ‘able @ accordingty. 150 


‘Requires RTOS or iRMX-86. All Intel compiler 
names and IRMX-86 TM intel Com 


P.O. Box 79 
Kingston. Mass. 
02364 USA 
(617) 746-7341 


Intel Fortran, or Microsoft Fortran. 
ftware reviewers consistently cite 
MicroWay software as the best in the 
industry! Our customers frequently 
write to thank us for recommending 
the correct software and hardware to 
meet their specific needs. They also 
thank us for our same day shipping} In 
addition to our own ucts which 
support the 8087 and 80287, we stock 
the largest supply of specialized soft- 
ware available anywhere. These inci 
three FORTRANs, three PASCALs, 
APL, intef's ASM-86 and PL/ 
several Cs, 87 BASIC/INLINE, 


87MACRO, 87FFT, and MATRIXPAK. 
For real time or muit-user applice- 
tions we offer RTOS” — our implement- 
ation of Intel's iRMX executive. Our 
new products include a professional 
debugger with 8087 support, su 

for Lotus 1-2-3, and a translator that 
converts object modules into reat 
assembly langua age | files. If you have a 
question mie caf weal er, lang 
uage, compiler, operating system orap- 
plication package i is best suited to your 
problem, we can answer it Just call: 


617-746-7341 


ay 
8087 Support 


For the IBM PC, PC XT, PC AT and Compatibles. 


RTOS - REAL TIME OPERATING SYSTEM 
BIOS isa utes mnie aking realtime oper 
ating system It includes ac iigured ve version of 
Intals i MxCae, LINK-86, toes B-88, OH-86, 
and MicroWay's 87 DEBUG. fick the IBM-PC 
, PC-AT and COMPAQ 


INTEL COMPILERS 
FORTRAN-86 


87 BASIC/INLINE™ converts the output of 
the IBM Basic Compiler into optimized BOB T 
inline code which executes up to seven't 

faster than 87BASIC. Supports sepa sheen 
piled inline subroutines which are tated in their 
own ments and can contain upto64K bytes of 
code. This allows programs greater than 128K! 
Requires the IBM Basic Compiler and Macro 
Assembler. includes 87 BAS! $200 


87MACRO” - our compiete 8087 software 
development package: . conan a“Pre- 
processor," source set of 8087 macros, 
and an object rie of ohare functions include 
ing transcendentals, trigonometrics, rool 
encoding, decoding and conversions For the IB 
Macro Assembler, Version 1.0 or 2.0 $150 


OBJ -ASM”™ - a multipass object module 
paren and disassembier. Produces assembly 
6 listi which Inciude public symbols, 
oman and labels commented with 
cross raferences Ideal for understanding and 
aly ee modules and libraries id which 
not available $200 


87 DEBUG” - a professional debugg 

8087 support, a sophisticated screer-oriented 
macro command processor, and trace features 
which Include the ability to skip tracing through 
branches to calla and software and hardware 
Interrupts. Ereakpons can be set in code oF On 


You Can 
TalkTo Us! 
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HARDWARE AND LANGUAGES 
7-3 S5mh $149 
Including DIAGNOSTICS ond 180-day warranty 
For IBM PC and compatibles 
$275 


8087-2 8mhz 
eskPro, NEC, Leading Edge 


For Wang, AT&T, DeskPra, 


80287-3 Smhz....$275 


For the IBM PC 


64K RAM ‘Set 


128K RAM Set pc at $225 
NUMBER SMASHER™ soos 


9.5mhz 8087 coprocessor board for the IBM PC 
LOTUS 1-2-3” 8087 Support... CALL 
FORTRAN “fs UTILITIES 


STRINGS and THINGS 
ie and 4 UTILITIES 


BASIC and UTILITIES 

18M Basic Compiler 

B7BASICIINUING. 

Summit BetterBASIC 

Summit 8087 Module. 

MACRO ASSEMBLERS 

IBM Assembler with Librarian ....... seeeees 
B7MACRO............2eereee even cceeeneeene 


1-2-3 and Lotus are trademarks of Lotus 
Development Corporation 
Formerly MicroWare, inc. - not affiliated or 
connected with eae Systems Cor- 
poration of Des Moines, lowa. 





THE PROFESSIONALS CHOICE 


ny saensiy dBase III | FrameWork § MultiMate 
$ $ $339 $339 $259 
299 419 


Software 


Word Procsssing Editore 
EASYWAITER It 
SYSTEM 
FANCY FONT 
FINAL WORD 
MICROSOFT WORD 
MICROSOFT WORD 
wWiMOUSE 
MULTIMATE 
PFS. WRITE 
SAMNA WORD lil 
VOLKSWRITER 
DELUXE 
VOLKSWRITER 
SCIENTIFIC 
THE WORD PLUS 
(OASIS) 
WORO PERFECT 
WORDPLUS W/BOSS 
WORDSTAR 
WORDSTAR 2000 
WOROSTAR 2000+ 
WORDSTAR 
PROFESSIONAL 
XY WRITE Ile 


Spreadsheets/ 

Integrated Packages 
ELECTRIC DESK 
ENAeLE 
FRAMEWORK 
LOTUS 1-2-3 
MULTIPLAN 
OPEN ACCESS 
SMART SYSTEM 
SPREADSHEET 

AUDITOR 

SUPERCALC 3 
SYMPHONY 
TK! SOLVER 


Desktop 

Environments 
DESK ORGANIZER 
GET ORGANIZED 
SIDEKICK 
SPOTLIGHT 


Communications’ 
Productivity Toole 


CROSSTALK 
PAOKEY 


RELAY 
SMARTCOM HI 


Samna 
Word III 


‘CALL 


TERMS 


Database Systems 
ALPHA DATA BASE 
MANAGER It 
CLOUT ¥20 
CONDOR II 
DeASE It 
DBASE II) 
INFOSTAR* 
KNOWLEDGEMAN 
PFS FILE/PFS 
REPORT 
POWERBASE 
QUICKCODE I! 
A BASE 4000 


Languages/Utitities 
CONCURRENT DOS 
C99 C COMPILER 
DIGITAL RESEARCH 

C COMPILER 
DA FORTRAN 77 
LATTICE C COMPILER 
MICROSOFT C 
COMPILER 
MS BASIC COMPILER 
MS FORTRAN 
NORTON UTILITIES— 


NEW 
TURBO PASCAL 


Project 
Management 
HARVARD PROJECT 
MANAGER 
HARVARO TOTAL 
PROJECT MANAGER 
MICROSOFT 
PROJECT 
SCITOR PROJECT 
$000 W/ GRAPHICS 


Professional 
Development 
MANAGEMENT EOGE 
SALES EDGE 
THINK TANK 


Home/Personal 
Finance 
DOLLARS AND 
SENSE 


FINANCIER Wt 

HOWARD TAX 
PREPARER 8S 

MICROTAX 

ANA GING YOUR 
MONI 


$119 
$119 


$195 
sca 


GUARANTEE 


We will match current 
nationally advertised 
prices on most products. 

Call and compare. 


Graphics/Statistics 
ADSTAT 
AUTOCAD 
BPS SUSINESS 

GRAPHICS 
CHARTMASTER 
CHARTSTAR 
DA DRAW 
ENERGRAPHICS W/ 

PLOTTER 
EXECUVISION 
ORAPHWRITER 

cOmsO 
MS CHART 
OVERHEAD 

EXPRESS 
PC DRAW 
PC PAINTSAUSH 
PFS GRAPH 
SIGNMASTER 
STATPRO 
STATPAK-NWA 
STATPAC. WALONICK 


Accounting Modules 

SPI 

GREAT PLAINS 

1US EASYBUSINESS 

MBA 

OPEN SYSTEMS 

PEACHTREE 

REAL WORLD 

STATE OF THE ART 

STAR ACCOUNTING 
PARTNER 

STAR ACCOUNTING 
PARTNER II 


$279 
$Con 


Hardware * 


Multitunction Boards 
AST AOVANTAQE 
AST 9 PAK PLUS (64K) 
AST 9 PAK PLUS 

(384K) 
AST MEGAPLUS II (64K) 
AST MEGAPAK (256K) 
QUADSOARD (4K) 
OUAOSOAAD (289K) 
GUAOBOARO EXP. 
(94K) 
QUADBOARD ExP. 
(364K) 
GUAO $12 (64K) 
ORCHID BLOSSOM 
PERSYST 
TECMAR CAPTAIN(64K) 
TECMAR WAVE (64K) 


$Cu 
$249 
3449 


$269 
$399 


$499 
$299 
$Cal 
$Can 
$279 
$209 


Display Boards 
AST MONOGRAPH PLUS $Can 
EVEREX GRAPHICS 
$419 


EDGE 

HERCULES GRAPHICS 
CARD 

HERCULES COLOR 
CARD 

PARADISE MODULAR 
GRAPHICS CARD 

PARADISE 
MULTIDISPLAY CARD 

PERSYST 

PLANTRONICS 
COLORPLUS 

PRINCETON SCAN 
DOUSLEA 

Bat all 


US Ht 
Red opanntcs 
MAS 
vecan "Deo VAN 
O GH 
TSENG ULTRA PAK 


$179 
$285 


$295 
$Cau 


$419 
$Cau 


$4e9 


$259 
$49 


Oisplays 
AMDEK 300G/300A BEARD 
AMOEK 310A $17! 
AMOEK COLOR Ii + Suse 
PRINCETON HX-12 $499 
PRINCETON MAX-12 $179 
PRINCETON SA-12 $Cax 
OUAORAM 
AMSERCHAOME $179 
ZENITH 124 AMBER $145 
ZENITH 13$ COLOR Scan 


Modems 
AST REACH 1200 
HAYES 1200 
HAYES 12008 
HAYES 2400 
VENTEL 1200 
HALF CARD 


$con 
$459 
$399 
S$con 


Sc 


Accessones 
CURTIS SURGE 
PROTECTORS Scan 
EPD SURGE 
PROTECTORS $Can 
GILTRONIX AS SWITCH $Can 
MICROBUFFER INLINE 
(84K) 
MICROFAZER INLINE 
(94K) 
94k RAM SET 


259K RAM SET 
9087 MATH 


free 


Library 
Case 


“Diskette 


WordStar 
2000+ 


$319 


Printers/Piotters 
AMPLOT I 
¢ ITon 
COMWRITER II 
COMWRITER 420 
DIAGLO 920/630 
EPSON FX-100° 
EPSON LG-1500 
EPSON JX-80 


OKIDATA 94P 
OKIDATA 93° 
GUME SPRINT 1195 
TOSHISA P1381 
SWEET P98 PEN 
PLOTTER 


Emulation Boards 
asTecox 
AST 3790 
AST SNA 
AST BSC 
BLUE LYNX 
CXI 3279/9 
IRMA 
IAMALINE 
IRMAPRINT 
QUAD 3279 


input Devices 


KEYTRONIC $181 
MICROSOFT 

MOUSE 
PC MOUSE W/PAINT 


Mass Storage 
ALLOY PC-BACKUP 
20MS 


ALLOY PC-DISC 
20mM3: 
IOMEOA 10°10 MB 


$139 


$159 


$1649 


$1799 
$2995 


MAYNARD WS-1 10MB = $Ca 


SIGMA 
SYSGEN IMAGE 
atv enaes HWARDFILE 


TEAC Fate HEIGHT 


Networks 
AST PC NET 
CORVUS NET 
DIGITAL RESEARCH 
STARLINK 
ORCHID PC NET 


Sco 
$c 

Cal 
$159 
$Con 
$Cen 


$1199 
$Can 


*CALL FOR SHIPPING COSTS. 


mae i odem 
oe Lore 

ee 
259. $249 $269 | *399 


LOWEST PRICE 


with your order ‘ 


1800:221-1260 


Checks—allow 14 days to clear Credit procassing—add 3% COD orders—cash, 
M Oor certified check—add §3.00 Shipping and handling UPS surfacs—aac $3 00 
per item (UPS Blus $6 00 per item). NY State Residents—add applicable sales tax 


Alt prices subject to change 


MON.-THURS. 9:00AM-8:00 PM 
SUN. & FRI. 9:00AM-4:00 PM 


/ Softhine Corsordifon 
P.O. Box 729, Brooklyn, N.Y. 11230 
TELEX: 421047 ATLN UI 





18 Megabytes and 6 expansion slots for 
the PC, XT, or AT™. $1995. 


For demanding PC owners who need more versatility and 
memory, Sysgen introduces a powerful, reliable, and unique 
solution: The DISK /O™. 

It includes 6 new expansion slots 
for your choicc of plug-in 


boards, plus, an 18 MByte hard disk —all for slightly more than 
ahard disk alone. 

Sysgen offers the full range of expansion, storage, and tape 
back-up solutions with the best performance ratings for the 
IBM® PC, XT, AT and compatibles. 

For more information on the Sysgen family of expansion 
products contact your local dealer. 


y SGE 47853 Warm Springs Bivd., 
Fremont, CA. 94539 


IN ¢ OR POR A T E D (415)490-6770 Telex 4990843 


Trademarks Sysgen, DISK VO—Sysgen, Inc , AT—International Business Machines Carporation Registered teadematks IBM—latemational Dusiness Machines Corporation 





FROM THE EDITOR’S SCREEN ® BILL MACHRONE 


More Power to You 


Network or multi-user: Which is better for your application? Is 
there an answer? Is there a choice? The debate rages, the 
products and ideas pour out, and, no, the dust hasn't settled. 


etworking continues to be one of 
N= most hotly debated topics in 

our segment of the market. It's 
easy to see why: There’s more fresh tech- 
nology, more interesting ideas, more 
weaving together of hardware and soft- 
ware than anywhere else. 

There’s also more disappointment, 
more wasted money, and more recrimi- 
nation than in any other segment. The 
problem is due partly to the natural limi- 
tations of local area networks. You can 
stretch a single-user operating system to 
make it do multi-user tricks in just so 
many ways. 


The other part of the problem is expec- | 
tation. People expect magic from net- | 
works, and they’re disappointed when | 


they don’t get it. They hate it when it 
slows down. They curse it when it hangs 
up. They turn murderous when another 
user trashes their files. And, of course, 
they take it for granted when everything 
works right. 

What do you want a network to do? 
Multiple simultaneous access to data- 
base? Electronic mail? File sharing? 
Sure, why not? But is it the best solution? 

Personal computers are now locked in 
battle with minicomputers. You are the 
battleground. Minicomputers were de- 
signed from day one to do all the things 
listed above, without creating conflict 
among users. They stole a march from 
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mainframes in supplying low-cost com- 
puting to the end user. Personal comput- 
ers did the minis one better by putting the 
whole machine on the desk top. 

More than user liberation, program- 


fa 


Bill Machrone 


mer liberation set the stage for the micro- 
computer revolution. The freedom of 
fast, exclusive access to screen, memo- 
ry, and disk touched off a software revo- 
lution that continues. We’re all benefi- 
ciaries, but we always want more. 
Networking is just part of the ‘‘more.”” 
The funny thing is, we haven’t gained 
much. Any minicomputer worth its salt 
is more than a match for a PC in terms of 
computing power and fast access to disk 
files. Plus, its operating system and its 
compilers assume multiple simultaneous 





access to files and tight security as 
givens. But, you may say, the screens are 
so slow. Who can live with them? 

Most minis run their terminals at 9600 
baud, or about } ,000 characters per sec- 
ond. Worst case, it takes up to 2 seconds 
to replace every character on the screen, 
and most updates take a half-second or 
less. That still isn’t as fast as the PC’s 
near-instantaneous ‘‘flash,’’ but there’s 
another side to this argument. 

Let’s say you’ve decided to network 
your PCs to give everyone access to a 
server with a large hard disk. Each user 
has a network boot diskette and a collec- 
tion of private data diskettes. There’s no 
need for the usual program disks, be- 
cause they’re all out on the network. 
Now, how long does it take to load your 
application over the network? Six sec- 
onds? Ten? 

Chances are a mini could have loaded 
an equivalent application in less time. In 
fact, on the more sophisticated ma- 
chines, all programs are re-entrant. 

That way, only one copy of a given ap- 
plication is running, no matter how many 
people are using it. Each user has a pri- 
vate data area, and the operating system 
lets everyone take tums at the code. The 
efficiencies are appreciable. 

- But, you say, I spend most of my time 
at the keyboard, interacting with the pro- 
gram, not loading applications. Great. 






WE 


™ 





Your personal @ introduction to 
the powerful APL Programming 
Language—for only $95! 


Much faster to program than BASIC or FORTRAN. Able of microcomputing.” 

to execute multiple tosks in a single line. More powerful Join the rapidly growing community of satisfied users 

than other programming languoges. who enjoy the pleasures, power, ond odvontoges of the 
It’s an extroordinory progromming longuoge colled APL Progromming Longuoge. Order your copy of Pocket 

Pocket APLI APL todoy. Contoct your locol dealer or coll (800) 
Whether your application requirements are in math, 592-0050. In Maryland, call (301) 984-5123, All major 

business, science, or engineering, Pocket APL can help you credit cords occepted. 

be more productive. You save time — Pocket APL's efficiency System requirements Minimum 128K of memory IBM Persona! Computer, IBM PCir 

and simplicity allows you to develop programs four to ten Ged tre compatibles equipped Lala ides a ick alec ed 

times foster than with conventional languages. And, as a keywords for computers with monochrome 

powerful online calculator, Pocket APL is 

invaluoble for quick number-crunching ond C 

analyses, m An introvert 


Best of oll, Pocket APL is easy to learn A Contel Company 


foavor 
ond fun to use. And for only $95, you benefit STSC, Inc., 2115 Eost Jeffersan Street, 
from mony of the same powerful copobilities Rockville, Maryland 20852 
of STSC’s premier APL*PLUS®/PC System t PLUSSWARE ond Pocket APL are trademarks of STSC, nc APLFPLUS 
which PC Magazine calls a “major accom- roy emetic dean 
plishment thot moy influence the future 

rd 


countnes. 
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interact with a Genius 





135W POWER 
SUPPLY 

Hard Disk ready 
+12V at 45A max 

+5V at 15A max 

Same dimension and plug 
compatible with IBM PC/XT 
power supply 


HARD DISK 
ASSEMBLY 


10 Mb formatted Fhved Disk 
5 Mb formatied Removable 


storage 
Bootable from fixed disk 





The Ultimate in IBM PC/XT compatibles. 


The Super XT Pius by Super Computer 
is a better alternative than the standard 
PC/XT configuration. The 256Kb of 
dynamic RAM with parity can be 
upgraded to 640Kb. Eight I/O slots give 
you the maximum in tailored 
expandability. A 16 Bit 8088 
Microprocessor with an 8087 


a, 


SUPER COMPUTER 


213/532-2133 


coprocessor option gives you the speed 
to tackle the heavy jobs. Two half-height 
360 Floppy Disk Drives are matched 
with a half-height 5 Mb Removable 

hard Disk and a 10 Mb fixed Hard Disk. 
A Multifunction card is included with 
Serial and Parallel ports, Clock Calendar, 
Game port, and memory expansion to 
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Manufacturer/Distributor 
17813 South Main St. Suite 103, Gardena, CA 90248 





IBM PC/XT bs a registered trademark of Intemational Business Machines, Cosp. 


Tanan is a sogistered wademask of Taxan Corp. 


384K. An Ultra High-Res Taxan* monitor 
equipped with Persyst’s B.O.B.° Board 
gives you the highest resolution 
possible (720 x 400). A unique 135 
Watt Power Supply offers 220 Voltage 
conversion as an option. 

The Super Computer PC/XT. 


Interact with a Genius! 


© 1984 Super Computer Inc. 
DEALER AND OEM INQUIRES INVITED 


PAX 213/532-6342 
TELEX 3719394 SUPER 


Pervyst is a registered trademark of Personal Systems Technology, Inc. 





EDITOR’S SCREEN 






Butin all fairness, who spends more time | that’s changing, too, now that micros | were—but they were for the gurus, not in 
waiting, you or your PC? have shown the way. Not that quality | the hands ofendusers. 

The real problem with minis is the | programs weren’t available for micros I’m not trying to convince you to use a 
software deficit compared to PCs. But | before the micro revolution; they | minicomputer instead of your PC. I’m 
not even trying to tell you that minicom- 
puters are better than local area net- 

works. | don't have to, because IBM and 

WE Cea si | (86D the other vendors are doing it for me. 
IBM has laid the groundwork for PCs 
A j 4D RN 7-40 &YS D to share the resources of the System 36, a 
wonderful minicomputer that’s making 
inroads in office automation. Hewlett- 
Packard uses the HP Interface Bus to do 
fj limited networking between their micros 
and minis. We’ve awaited AT&T’s an- 
nouncement of a UNIX bridge or a tight 


Ethernet link to the 3B series for some 
time now. 
































Waiting for Minis 

We're standing by, waiting and hop- 
ing for the real beginning of distributed 
processing, whereby the operating sys- 
tem ‘knows about”’ data and programs 
and users all over the network. It assigns 
processors to processes without apparent 
regard to the location of the user, the 
data, or the processor. And it does it fast, 
with a high level of security. 

Bold Statement 1: Local area networks 
cannot fulfill their destiny until they in- 
corporate distributed processing. Bold 
Statement 2: Desktop microcomputers, 
even the vaunted PC AT, don’t have 
enough horsepower to do distributed pro- 
cessing. Bold Statement 3: Minicomput- 
ers are not going away. They’re back, 
bigger and better than ever. 

Forget all that claptrap about minis be- 
ing caught in the pincers between micros 
and mainframes. That was last month’s 
news. Minis are about to enjoy a renais- 
sance. You may not recognize them at 
first. Some will be packaged as high-end 
micros with 32-bit microprocessors. 
Others will look like run-of-the-mill net- 
work file servers. Still others will be 
new, with greatly enhanced abilities. 

So you don’t have to choose between 
micros and minis. All you have to do is 


sit back and wait. a 
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WATCH FOR IT... 


at your local computer store. 


cartridge disk systems 
The “add-on” drive you'll never add on to...! 











¢ 








4 


























RP Marketing Corp. Arvada, CO 80002 (303) 424-1546 
Distributor- Direct Specials 
DISKETTES IBM COMPATIBLE PC 
RP's 100% certified/10 year warranty Tava PC w/256 k, 2 drives including 
DS/DD $29.95 INTEGRATED SOFTWARE 
» Flip Box of 10 





valued at $700.00... Total package 
$S/DD $24.95 only: $2,495.00 F.O.B./Denver 


“IBM is a trademark of the International Business Machines Corporation MC/VISA cards add 2% 


e 
Master Piece is the most versatile 
as ¢ t I ( = accessory ever made for IBM Per- 
a sonal Computers. Master Piece 
combines the four most popular 


IBM ® accessories into one elegant 
U S 7 OWeTL a accessory offering the most con- 
venience and best value available. 
e e A SWIVEL BASE 
The Master Piece has a swivel so 
| | ) eT ] S you can adjust the viewing angle of 
e your monitor with just the touch of 
a finger. Since the Master Piece 
swivels with your monitor, its 


switches and static control are in 
front of you at all times 


FIVE SWITCHED OUTLETS 

Stop searching for outlets to plug 
in your peripherals Master Piece’s 
five outlets put your entire system 
at your fingertips. Power up with 
the “Master” switch, then use the 
individual switches to control your 
peripherals. Touch the “Master” 
switch to shut down and you'll 
never accidentally leave your pe- 
tipherals running ovemight. 


SURGE SUPPRESSION 
CIRCUITRY 

Power surges, spikes and line noise 
are responsible for 70-90% of all 
PC malfunctions. They can wipe out 
memory in your PC, taking hours of 
hard work with them. They can zap 
your delicate chips, sending your 
PC in for costly repairs. Master 
Piece clips surges and spikes at a 
safe level. You end up with an IBM 
that's more accurate and reliable. 


STATIC PROTECTION 

Even you are a threat to your IBM. 
During the day you build up static 
charges—as much a threat to your 
PC as surges and spikes. Master 
Piece offers an elegant alternative 
to expensive and unsightly static 
mats. just touch its nameplate be- 
fore you begin work and static 
charges are grounded 









If you bought these accessories 
separately, you could spend more 
than $200 Master Piece's recom- 
mended retail price is under $150. 
Available now from IBM dealers 
everywhere. 
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4m KENSINGTON ™ 
a4 MICROWARE 


251 Park Avenue South 


fo New York, NY 10010 
DM = = (212} 475-5200 Telex 467383 KML NY 


— Trademarks Master Piece’ Kensington Microware Lid 
“ {BM International Business Machines 
© 1984 Kensington Mictoware Lid 





Why people choose an IBM PC in the first place 
is why people want IBM service...in the first place. 


After all, who knows your IBM Personal 
Computer better than IBM? 

That's why we offer an IBM maintenance 
agreement for every member of the Personal 
Computer family. It’s just another example 
of blue chip service from IBM. 

An IBM maintenance agreement for your 
PC components comes with the choice of service 
plan that’s best for you—at the price that’s 
best for you. 

Many customers enjoy the convenience and 
low cost of our carry-in service. That’s where 
we exchange a PC display, for example, at any 

_of our Service/Exchange Centers. 


And for those customers who prefer it, we 
offer IBM on-site service, where a service repre- 
sentative comes when you call. 

No matter which you choose for your PC, 
an IBM maintenance agreement offers you fast, 
effective service. 

Quality. Speed. Commitment. That’s why 
an IBM maintenance agreement means blue 
chip service. To find out more about the 
specific service offerings available for your PC, 
call 1] 800 IBM-2468, Ext. 141 
and ask for PC Maintenance. 


Blue chip service from ====7 
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(00a SYSTEM SPECIALS 
256K 2 Orves S$cail 
256K 2 Orives color graphics printer 
adaptor & PGS HN-12 monitor $2499 
256K 1 Orwve & 10 MB Hard Disk $2459 
TWO USED SYSTEM (incl 10 MO Advanced 
Ovgital PC 9d & Tarmimaly $3089 
COLUMSIA 
MPC 4220 (256. 2 Orives} $calt 
PROFESSIONAL (10 MO w/tape backup} Scat 
‘VP 2220 (Portable wi 256K) SCall 
COMPUPSO 10 (10 M6 Mullr-user) SCall 





CORONA PC-22 (256K 2 Orrves) $Call 
Portable PC-22 (258N MS-DOS 20) SCall 
FUJITSU MICRO 1Bs (8096/Z280A) $1995 
MOBBOW DESIGNS Prot, M02. M03. 
M65 MON SCall 
MEC 
PC-G801A (280A G4X 2Drwes 12” Montor, 
WordStar MsiMerge Multiplan NBASIC) $1149 
APC-Hl Specials w/ printer & Soltware SCail 


SANYD 
MBC 550-2 (6066. 126". 1 0S00 Drive (320K), 











WorGStar CalcStar, EasyWrter) $Cail 
MSC 555-2 (550-2 Plus 1 Add Onve 

Madmerge. Speltstar & Infoster) SCall 
SEEQUA Chamsieon/Plua (8088/ 260) $Call 
SWP Micro Computer Products 
Co-Powar-88 Soard (8089 wi 250K 1 M8) 
For KAYPRD 2, 4, 10 $Call 
TELEVIDEG 
D5 (8088, 128K. 2 Drives. DOS 2 0} Scan 
TPC-H (Portable Version ol Above} SCall 
ZEMITM Z-151-52 (8068 2 01 320K RAM) $Can 
ZW 151-52 (1 Orive, 10 MB Hard Oisk) SCall 

ipaa PrsYTiaT MPA 
AGVANCED OIGITAL Multi User Bd (8086) $a 
| AST SESEASCS INC. 

AOVAHTAGE!! (Mult) tn 6d tor AT) $Cad 
MEGA PLUS II (640 Ser & Clk} $279 
‘SIX PACK PLUS (64K Ser/Par, Cik) $250 
MOND DSAPH PLUS Card Stall 
DUADSAM 
EXPANOGEG QUAGOOASG (S P Clock, Came} 
64K $250 964K $429 
QUAD 5t2+ (Seral Port: Maxanum 5128) 
64k $220 256 $349 
QUADCOLOR | (video Goard) $109 
HEBCULES Graphics Soard (720x384) $339 
Cotes Card (HGH. Composite, Parailal) Steg 
INTEL 8067/80287 Math Co-Processor SCalt 
GEYTBOWIC Deluxe I9M Neyboard (5151) $199 


MA SYSTEMS PC Peacock (O60 & Composite, 
Parallel Port) 
MICROLOG Gaby Blue U (2808. 64K, Perailel & 


$208 


Serial Ports, Clock/Calendar) $529 
O9C8ID PC Turbo (60196 CPU. 8 MHz) SCall 
PANASONIC JA 551-2 (0500 Thine Orve) $149 
PASADISE SYSTEMS Muftr-Orsplay Card $299 
Modular Graphics Card $265 

Module AB SCou 
PLANTSOMICS CotorPius S$Calt 
‘STO SYSTEMS Graphix Pius 9 $316 

Supar Rio wiG4k $289 
TAMDOM TM 100-2 (DSDD Disk Orrve) $179 
TEAC FO-556 (OSOO fhintne Orrve) $159 
TECMA® Graplucs Master (040x400 8G9) $489 

The Captain (wi ON) $239 

Ist Mats (wi OK) $219 
TSENS LAGS Ultra Pak Saas 





APPLE MACINTOSS HARD DISKS NOW AVAILABLE! 
CORVUS, DAVONO & TECMAR... CALL FOS PSICES! 


AMPEX 20 MB W/25 MB Tape Back-Up Call 
EVEBES 10 MB Interna) for IBM $795 
MITAC 10 MG Internal lor 16M $eog 
cosvus 

Omnedswe (ti M9) $2078 
Transporter $399 The Sank 91776 
QATAMAC Trustor 10 git2a 




















GAvONS 

Universal External 10/21 M2 $1075/$2595 
WOMESA Serneull Gox/Sarnoull) Plus Stat 
MAYNARG ELECTSONICS 10/20/30 M8 S$Call 
PESASUS-S9EAT LAKES 

10 MB Internal For 18M $959 
23 MG External (w/ Controlier) $Call 
SYSGEN 

10/20 M8 w/ Tap: Up $2295/$2849 
tmage/Oic-File $799/$1129 
TALLOSASS 

12. MO External w/ 20 MB Tape Back-Up $2390 
20 MG Extomal wi 20 MG Tope Back-Up $2ag0 
TECMAS 

Remov Cartndge Wenchester m PC (5 MB) $1569 
10 MG w/ 5 MB Cartridge in Chassis $3119 
OCOMP 16 MO Ext (For 18M, Apple. 

Koypto & Morrow Designs) $1749 
C-ITOW Prowsiter | 9510 AP $329 
DATA PROOUCTS Al Models SCali 
EPSOM JX 60 Color Prmter $585 
t0-1500 $1109 RX-1090 $Call 
AN -B0/8D F/T $Call_ FX-60/100 Scat 





MANMESMANN TALLY 

‘M1 1601 SCalt M1 1801 3789 
Spart-80 $245 Mi 1602 $Cab 
MP1 Spinter/SW (Portable 300 cps} SCall 
WEC 

P2 Binwrter (160 CPS, 10” Carmnge) $B4g 
Pa Prewnter (160 CPS. 15° Camage) $eag 
OSIGATA 

Ask for WEW Apple Imagewriter Compatible 

ML 92 $Ca0 ML 93 $Cad 
ML 4(P) $Ca9 Pacemark Sau 
PANASONIC KN-PID91/1093 $289/$Ca9 
STAD MICBONICS 

Gemunr 0X $249 Gomenr 158 $349 
alia 15 $450 Radu 10 $489 
TEXAS INSTBUMENTS 

850 AO $489 655 AD $750 
TOSHIBA 

Pra4o SCad P1951 $1269 
AGATILO 20 (1H CPS 19” Carnage) $350 
ANMOEG 5040 (40 CPS) $1289 
OSOTNES/OVNAN 

HR-15XL(20CPS) ........ . $369 
HR 25/H-35 $619/S869 
COSDNA Laser Printer taster than HP $2609 
OIABLO 

620 API 9779 GIDECS/IBM = $1079 
SUKI G100 (17 CPS Diablo Compat } SCall 
6300 (40 CPS Giabia Compat 3x Sut) Stal 
WEC 

2030 $650 3510 $1269 
3550 $Con 8850 $1679 
OLYMPIA Compact 90/2 $349/S410 
QUADWAM Guadjet (Ink Jat Printer) $750 
DUME Sprint 1140/1155 $1290/$1478 
catterpro 20 Sten 


SILVES -9EEO ENP 500 (paraliel or seral) 
EXP 550 (p or s 15° carnage) 

STAW MICSOMICS Power Type (18 CPS) 
TBAMSTAS 1120/1130 


$309 
Saag 
$339 
$409/$569 














WEWIIPOLASOIO PALETTEI! Scaa 
AMOES DNY-100/Ampiol $599/§749 
ENTER COMPUTESS 
Sweet-P $Cal_ Six Shooter $799 
HOUSTON INSTRUMENTS 
PC-505/PC-895 New!! SCait 
OMP-40-2 $749 OMP-20 $1799 
OMP.41/42 $2349 OMP-51/52 $3529 
OT-11 Orgetizer (1-Button Cursos) $679 
‘DT-114 Digitizer (4-Butten Cursor) $736 
PANASONIC VP GADIA $14ag 
ROLAND OXY-101/800/880 $529/$099 
‘STSDSE Modat 200/Modol 260 $519/$729 
La anata 
AMOES 
Video 300/300A/ 310A $135/145/165 
Color 300 $256 Cotor 500 $3a¢ 
Color 600 $459 Color 700 $520 
OVMAN Forts FCIO (13" 9GB} $Call 
MONITECS 12” Green/Amber $90 
PRINCETON CRAPSICS HN-12 $469 
SR-12 (600x480) $609 
Max-12 (12" Amber. TTL) $178 
OUAGSAM Guadchrome $4ae 
Guadchrome I $459 
SOLANO 
MB-1210 $135 MB-1226 $155 
CO-141 $269 CC-141 $559 














VISUAL 50/55/80 

402/300 

WYSE 

WY-50 $519 WY-75 
WY-100 $Cal wy-300 
ZEMITO 

2:20 $649 2-49 

27K-00 $329 Z1x-11 


JIMMUNE-ATIONS 


BLUE LYNG 3270 
OCA Irma irmaine! Irmatiey 
WEAcomm 3278 


ANceOS 
Mark VI 
HAYES 
Smartmodem 3900/1200 
Smartmodom 12008 w/SmaertCom Il 


OVATION 

Smart Cat Plus 300/1200 w/ Mite 
PRENTICE POPCOM C100/x100 
PROMETHEUS Promodem 1200 
QUACSAM Ouadmodern 
TRANSEND PC Modem Card 1200 
VEM-TEL 3900/1200 Hart Card 


$179 Mark x0 


CIRCLE 266 ON READER SERVICE CARD 


TALAW 
XG 12N $109 WG-12N/UY $B 
210 (380x262) $259 420 (B4Dx282) $439 

ZEMITO 
2VM 1234 $85 ZVM-122A $90 
t 2VM-195/138 Call 

Espsit 
Esprit SCal Eaprit 0 $479 
Espeit til SCal ESP-6310 $556 
QUME 102/102A $469/$489 
103/108 (Grean) $040/$519 
TELEVIGEO 914/624 $510/$675 
980/970 SCall 
Personal Terminat $aig 
wi 300 Baud Modem $528 


$550/$689/Call 
SCal 


$Cot 
$390 






$Ca9 
$a 
$Ca0 


$240 


$199/$Ca9 
$390 


$320 
$290/$299 
Scat 
$call 
aig 
$439 


Genlecn 








ASHTOM: TATE dUaxo INl/Framework $Con 
POENTICE MALL VCN ExecuVision Scall 
SEAL WOSLO MAS! Accounting $Cot 
LDTUS 1-2-3/5ymphony $310/SCai 
$Call 
$265/$Can 
MICSOSOFT Multiplen $129 
SAMNA Word Ili $375 
SATELLITE SOFTWAGE WordPartect SCatl 
| SOFTWARE PUBLISHING PFS Wrie $7 
CENTBAL POINT Copy II PC/PLUS $20 
SAM CHIPS 
Oak SET SCall 2500 SET... . SCall 
DOUBLE-SIBEO DISKETTES 
#ASKC (WH box mn) $12 
aM $30 Dysan $31 
Maxell $30 Verbatier $30 
POINT SUFFESS 
OUADRAM Microlazer 
Parallet/Paraliel 
160 $139 Ban $185 128K = «$238 
Senal/Senal Serial/Part, Pari/Senal 
aK 5145 16K $155 04K $208 
SNTERACTIVE STRUCT ShuttieSutter 328 $268 
PSACIICAL PERIPHESALS Mrcrobulter 32 © $200 


AK ATARI 





RANA 1000..$245 


SUBGE PROTECTORS 


EPO/CURTIS All models Stall 

WETWORN Wire Tree/Wwe Tree Plus $45$60 

ULIIMA SF-G00 $39 
EMEBSENCY POWES SYSTEMS 

‘TrppLte 0C200-10 (battery mel) $270 

TrppLite @C425-FC (425 Watta) $429 

SDLA ELECTOIC Mim UPS $Call 





THE GENTECH 
DIFFERENCE 


+ Friendly, well-informed staff intent on 
cetering to your needs 

¢ Factory sealed merchandise 

« 90 doy monufecturer's werrenty on ell 
products 

* Testing aveileble on request 

# Skilled service technicians for state- 
of-the-art reparr 


We at GenTech offer the lowest 

prices possible without secrificing the 
personelized cere & attention you need 
for full satisfection. It's that simple. 





40-781-0020 
800-843-4302 


150 Sroadway, Suite 2212, W.¥., NY 10098 


HOURS 9-8 EST MON-SAT 

Money Order Costoor 5 Ct Personal Ce [2 Weeks Te Clear) 
APC Orders Add 6% (mmimum $7) Add 3% Fut Net lerma. 
AS Geturned Nun Cotechve Merchandise Are Subect To 
20% Restocking Charge 

Genlecn Reserves the @eght to Change Advertised Prices 

































MODEMS PRINTERS CARDS 
e@ ANCHOR BMC AST RESEARCH 
Volkamodem . $5999  9X-80 Dot Matriz. $239.00 
Mark VI. $16900  BX-100 Dot Matrix $249.00 MEOA PLU® I1.. as low as . §29900 
Mark XU (12 Baud) — $20900 401 Letter Quallt; S550 COmmiaieoce ene aah ees 
: y i 91XPAKPLUS as low as ... $249 00 
HAYES C.ITOH MB-Li Memory Board.. ste, $249.00 
@ Smartmodem 300. $19900 = prowriter S810P . $339 00 MAIN FRAME 
eee 12008 . $39900 son of Starwriter A1OP—....... $479.00 ead see o9 
Tce Anan $469.00 Starwriter F10-40P . +. $949 00 c q 
$698 00°" Printmaster PIO-65' . . . $109900 sur srs ase 
e @martCom I $09 99 mm$ £28160 
Shronograph $199.00 COMREX MONOGRAPH PLUS 
K NOVATION Comwriter {1 Letter Quality $44900 Video Board (123 Comp}... ...... CALL 
J Cat $99 99 DAISYWRITER IDE Associates 
art Wat Pie. 2$339.00. #000. + $049.00 JADA mex ZPR64K,CSP. paped ts 
. = mini ¥PR-C.SP k 169 00 
@ <P $179 00 DIABLO IDEAminimax MPR 126. . ve $229.00 
yart Cat RY - $39900 36 « «  $109900 IDEAshare Software .. « $21900 
620 Letter Quality. ... +. $74900 IDEAcomm CPR-3278.. ., $889 00 
MONITORS 630-API Letter Quality $164900 IDEA 1200 Modem $349 00 
8 AMDEK 630-EC8 $1779.00 QUADRAM 
300 Green $129 00 
300 Amber $149.00 EPSON Quadlink 64K : $362 00 
310 Amber IBM Plug $is900 X60. RXGOFT, RX100. NEW CALL Quadboard 11 netlow laa $249 00 
w FX80, 7X00. Low CALL New Expanded Quadboard as low as $249 00 
e ee Mie da wckin em nnn a PRICED CALL @UAd 81H Plus... as low as . $289.00 
tn 800 Composit/RGS/VCR $30.00 18 i Quad 1/0 $18900 
= 00 Hi Res (640x240) Bese O0) lasoo COLOD. aM + +: Caies QUADCOLOR | 
wm 700 Hi Res (720x240), . $499 00 JUKI Quadoolor 1.. tee es es $209.00 
DO FISH Tony Phosphor $679 00" S100 — $449 00 ~ Quadcolor Tr (640 x 200). -- $449 00 
D BMC 6300 $74900 0 Upgrade 111 $229 00 
1201 (12 Hi Res Oreen} $06 99 CHRONOGRAPH 
Siar Bains rene MANNESMANN TALLY Clock/Calendar $69 99 
9191 Color Pius 229.00 Spirit. 60 eg PARALLEL BOARD 
— 160L $58900 printer Interface w 8’ Cable .$60 9 
e (or : $749 00 UADJET 
Wf 120) Preen $130 QUA 
D 1208 Amber $149.00 NEC QJ9000 Ink Jet Printer. $749 00 
1815 Color $249.00 9027 eee + $349.00 MICROFAZER 
rer 8379.00 2050-IBM. . $749.00 Call for Configurations...P/P, P/8, 8/8, S/P 
e | BINGE fi 3650 IBM $149900 Btarting at $139 00 
NCETON GRAPHIC! 6630 $1699 00 EFAZER 
| Max 12 Mono $19900  ggeo ise $1799 00 Epeon Internal Buffers 
HX 12 AGB $469 00 Pinwritars CALL 6K $79 00 
98-12 ROB $629 00 cove OKIDATA 64K $149 00 
pa QUADRAM = AEE AMDEK 
8400 RG6. $489100  ) cs. as60, 2410 ae “cau | OMAT $249 00 
TAXAN pois ‘ ~ HERCULES 
1008. Green. : $128.00 OLYMPIA Color Graphios.,.., . $199.00 
Oak. Amiten $156 00 Needlepolnt Bot Matrix $3290 Monochrome Graphice $348 00 
@ 1z1 IBM Green 814900 Compact 2 Letter Quality $409 00 EAGLE 
aa isa 816900 Compact RO $49900 PC Color Card $229 00 
210 ROB/Compoeite $249 00 SILVER REED —e Seas ads ee 
-: $469.00 Letter Quality 400 $279.00 ere ey ne 
e@ ZENITH Letter Quality 800. . $349.00 Modular Graphics Card... $319.00 
re 128 of $69 09 Letter Quality 660. . .. $469 00 DCA 
PPM, 123 Green $0499 Latter Quality 770 6700.00 meee a ae ees) 
—e ne 1408 SMITH CORONA Graphic’ Master CALL 
@ a ae cole oe TP-1000 $449 00 RO Capisin . CALL 
3 i! 0 Captain Jr CALL 
2VM 136 RG&/Composite $489 00 STAR GEMINI fe) 
ZVM 136 ROB $62900 Oemini 1OXPC $259 00 KEYTRONICS 
Isk RIVE aa Jemin! 15XPC 837900 9160, 6161 Keyboard CALL 
2 DISK D 8 Radix 10 PC $249.00 MEMORY CHIPS 
TANDON Radix 18 PC 864900 41644 Ram Chips (eet of 9) $2999 
*" 320K TM 002 $15900 Powertype xt « . $329.00 KOALA 
t 
LOE Adisk TOSHIBA Koala Pad w/iicro Painter...- o> =...895.99 
6MB to 46MB Hard drivee with removable 1340 $76900 
@ Corcuasee tablet sicwfaspares S1ROBICG). 1364 siooco ©=©.PERSONAL PERIPHERALS 
‘ONE YEAR TRADE-UP™ 1361 Tractor FTeojcomen nee ereBiorepnicesned $39 99 
(cinco j tal ace 
e@ x9) ( ) canad ins east 
Ontario/Quebec 800-268-3974 
800-648-3311 Other Provinces800-268-4559 2: J 800-233- 950 
In NV call (702)588-5854 DINERSCLUB In Toronto call (416) 828-0868 In PA call (717}327-9575 
Order Statue Number; 568-5854 ee Tels x: 06-218960. Order Status Number: 327-9578 
@ POBox 6689, Dept.B102 g606 Dunwin Drive. Unit 5 Dept.B4102 Customer Service Number: 337-1460 
Stateline, NV 69449 Mississauga. Ontario, Canada L8LIT1 4778. 3rd st .Dept.B102, williamaport. PA 17701 
pen purchase orders accepted with net SO days terma. subject to oredit approval. Next day shipping on all in stook Items No risk, no deposit 
2 68 ers and nm waiting period for certified checks or money orders. Add 3% (minimum §&) shipping and handiing on all orders. 
& Larger shlpments may require additional charges. NV and PA residents add 6alee tax. All iteme eubject to availability and price change. 
Call today for our catalog 





the best p 


IBM PC SYSTEMS PRICED 


FROM $1399.99 
64K, 1-DS/DD DRIVE, KEYBOARD 


SOFTWARE 
ASHTON-TATE 
Framework $3589 00 
dBASE Ii. $299 00 
dBASE Il upgrade ..... .. ...... $139.00 
dBase II. . -$35900 
Friday! $178.00 


ALPHA SOFTWARE 
Rlovtronte Desk... cir nnee enn, $219.00 
CDEX 


Training Programe each $4999 


CALL FOR YOUR FAVORITE 


PCICOMPATIBLE 


Columbia Data 
Compaq 

Eagle 

Sanyo 
TeleVideo 
Zenith 





CALL TOLL FREE 
TO FINO THE 
PROOUCTS YOU 
NEED AT RN 


AFFORDABLE PRICE 







CONTINENTAL SOFTWARE 



































Inolude 3% 





Home Accountant Pius 9+ $ 88.99, 
Ast Class Mall. .... s7o90 Corporate Buyers 
ELECTRONIC ARTS Are Welcome !!!! 
Get Organized... . ae . $139.00 
FOX & GELLER 
ozz $269.00 MICROSTUF SPI 
Grafox $15099 Crosstalk XVI. $105.00 = open Accoss. $230.00 
duril $4999 Remote $99 99 
AG raph. roses $159.99 MICROSOFT SPINNAKER 
Quickcods $139 99 Fraction Fever... ... »- $24 99 
Multi Plan $138.00 Bory Machine .... . . $24.00 
FUNK SO Cae, Multi Tool Word w/Mouse. . $29900 © Kindercomp va $22 99 
Sidewaye on $5990 MULTIMATE INT. Facemaker 0.000 . $24 99 
HAYES Multi Mato. $289.00 spa pee ie oo = = 
5 es rT ea a 
Please “e006 PRACHTREWGOPTWARE) Scarce ee eae 
HARVARD ee aD rece Search of Moet Amazing Thing... $24.99 
Harvard Pros! Manager........ $22900 7 >achpac 
ania Tus : PFS INFOCOM 
eee ads reo Pile... $e999 Witness. .......... : serena, § 820,00 
Sl oo eA Report $7a99 "Enohanter . . $2960 
asy Planner + eee ; Graph $8999 Planetfall ..... . $29.99 
Bary Writer TT (spellrwritesmatl} $249 00 Write $a999 Suspended . $20 99 
LIFETREE SOFTWARE Proof $e999 —_Starcross $27.99 
Volkewriter . $115.00 Access s5eg9 Zork 1. 8, or 3. $27 09 
Volkswriter Deluxe $16900 8 =©Plan gap99 infidel. . 29 98 
LOTUS ROSESOFT CENTRAL POINT 
1-2-3... salty .. $309 00 Pro Key... $6999 pc Copy I $29 90 
8ymphony.... . .....- cea $46900 SOFTWARE ARTS 
MAI ; TK Solver. $279.00 DISKETTES 
neral Ledger CALL SSI MAXELL 
Aeopun ten eve abe GALL word Perfect... $27000 MD... 819 99 
Acoounts Payable CALL MD2 $29.90 
Payroll . CALL SYNAPSE e 
Acoounting Software CALL File Manager Plue $5999 | Dennison | 
Elephant 868D EM-1., as $15 90 
MICROPRO VISICORP Elephant S8/DD EM2 . $1790 
Worditar FroPack $27900 VisiCalc 4 $159 00 Elephant DA/DD EM-8 $24 99 
LA aed See BIRO Gaps: nepe MICROMIM Hlephant EMEP-6 DYDD.. . $34 99 
WordStar 2000. “$209.00 © Base 4000 wei VERBATIM 
WordStar 2000+ $369 00 SwDD....... $2109 
PROFESSIONAL SOFTWARE 
MailMerge. $6900 PC Plus/The Boss $2e0900 © DSDD............ $2999 


= COMUTER KVL OROER 


mmm = (west 
800-648-3311 


In NV cali (702)688-6654 
Order Status Number 688.5654 
PO.Box 6669. Dept.8102 
Stateline, NV 89449 


oy 





canada 


Ontario/Quebec 800-268-3974 
Other Provinces800-268-4559 
In Toronto csil (418) 628-0688 


Telex 06-218960 


2808 Dunwin Drive. Unit 3. Dept.B102 
Misetssauga, Ontario, Canada L8LIT1 


east 
Oo 


OINERS CLUB 


800-233-8950 


In PA cali (717)327-9575 


Order Statue Number: 327.9576 


CIRCLE 181 ON READER SERVICE CARD 


Customer Sarvica Number: 327-1460 
477E 3rd8t.. Oept.B102, Williamsport. PA 17701 
CANADIAN ORDERS: All prices are subject to shipping, tax and currency fluctuations. Call for axact pricing in Canada INTERNATIONAL | 
ORDERS: All orders placed with U.S. offices for delivary outside the Continental United Statas must bs pre-paid by certified check only. 
(minimum $5) shipping and handiing. EDUCATIONAL DISCOUNTS: Additional discounts are available to qualified Educational 
Institutions. APO & FPO: Add 3% (minimum $5) shipping and handling. 














Call Oryx and order by phone 
without a single hang-up! 


Software 

ESP. .cesccocsccecsccneceses SILP 
Arrays Ine. 
Home Acct't + .r.000$ 95 
Home Acct't + w/ 

Tax Advntg.......s006 $139 
Ashton-Tate 
IBM/PC Reference 
Ari 
All Training Prog’s.ea $ 49 
B&L Mulli-job (runs 
9 prog’s at once)....... $145 
BPI 


Personal Acct'g...u.$ 69 
Cdex 

All Training Prog's.ea $ 49 
Central Point 

Copy Il PC. ccccersseeeS 34 
common nee 


PON ENGLISH... 


CompuServe 
Exec Info Service.......$ 69 





ABASE 11 CORNER 
Anderson-Belt 


(All above available 
on PC-DOS.) 


Digital Research 
Concurrent CP/M 86.. $240 
CP/MAS .. .ccercscsssere 








Fastwore 

Thor (the thought 
organizer)... 

Financier, inc. 

Financier II ... 









Grafx ...eccccsseeresenes SIBP 
R-Graph (for 

R-base 4000).....0000 $175 
Hervard Associates 
PC Lago....ccee 
Hervard Software 
Project Monager....... $249 












PC Paintbrush... 5 99 











LOTUS 1-2-3 
CORNER 
Programs for 

your LOTUS 1-2-3 

Consumer 

Software, Inc. 
“Auditor” (praof- 

WG ItOON a: -csnsressera $ 85 
jj Softwore 


Lighthouse 

Key ll (Data 

Mgmt for 1-2:3}..... $149 
National Training 
Systems, Inc. 

Putting 1-2-3 Ta Work 

(8 application tem- 
plates on diskette)..$ 79 
Strategic Software 
Systems, Inc. 
Bottomline V........ $195 


Living Videotext 

Think Tonk (256K)......$139 

MDBS, Inc. 

ae gd Man os ose0 $299 
Graph... 









t re Clout (20).. 
Report Water... 9 


Microsoft 
MuMath/MuSimp .. 
Basic Comp (MS DOS) 249 


Multiplon 1.20 
(MS/DOS)..... 











Systems 
Acct’g Programs ....... $429 





Pal Software 
Artpok (PC, XT, Je)..$ 75 


Peachtree 
Back to Basics 
Acct'g Systern.....006. $219 
PeachPak 4 
{GL AP AR)........ oe $249 
Series 8, ea, mod...... 359 
Peter Norton 
Utilities .....cesssssoeneee $ 55 
PowerBase Systems, Inc. 
Power-base w/ 
DATAZOOM.... 








SPI Open Access ...... $379 
Satellite Software 
Data (small dato base) $139 
Word Perfect w/ # Sp 255 
Others ...sceccsersseeereee Call 
Softcorp, 
PRO- Ct re 

(Complete Critical 

Path Mgmt Syst.)...... Call 


Softeraft 

Fancy Fonts {V 2.0)....$149 
Software Arts 

TK! Solver... woe $265 
Spotlight .... wa 109 











PCjr. 

Please call us 
regarding products 
for the IBM PCir. 


Software Publishing 

PFS; Report, Access....$ 79 
PFS: Fle Graph Write “4 
PFS: Plon.... 








Introductory Special! 
Westminster 
Software, Inc. 
Pertmaster 

1500 tasks......-.41- $569 
Pertmaster 

2500 tasks... $759 


(Prices good thru 
February 15, 1985.) 


Automated Simulation, 
Armonk, Avalon Hill, 


VALENTINES DAY 
SPECIAL! 

Orange Micro, Inc. 

Me, Chips....s.cceces $350 
(cables available sep- 
arately $39. - $59.) 

9 Stondard Feature 
Multt-Function Card 

(Prices good through 
Feb. 15, 1985) 





BOARDS | 


DISPLAY CARDS 


Fredericks/Plan- 
tronics Colorplus .. $399 
Hercules 

Graphics Board .... $339 
MA Systems 

Peacock Clr Bd.....$249 
Paradise 

Display Cord 
(clr/monochrome). $349 
Modulor Disploy 





Quadram 
Quodcalor I......... $199 
Quadcolor Il........ 389 


AST Research 
Six Pak Plus 64K (S&P 

Ck, exp to 384K)..... $277 
MegoPlus 64K, (Cl/Cal, 


S Port, 512K cap 
wl Megapak).....0.. $279 
Extra ports for Mego- 
plus and /O Plus Il 
(Game, P or §}........5 40 


Megapok 256K exp... Call 
VO Plus Ii 





PC NETWORKING 
(Please call for con- 
figurotions ond prices.) 
AST Research 
PC 002 NET 
Storter Kit. 





boord (to 384K, Clk, 
w/ alarm, S&P ports, 
ram disk & disk 








Orange Micro 
Mr, Chips..... See Special 


Quadram 
Quadboard 64K, (exp 
384K, Clk/Col, S&P). $269 
Microfazer Stack Printer 
EU gt || Pecderrocorton $139 
-S/P BK (exp 64K only) 149 
S/S BK (exp 64K Saad 149 
Quadlink 64K one $469 


Ab Othe? Proce oe Call 








3rd Mate... 379 
Je. Captain (128K, C, P) 329 
Jr. Ind Mate (C, Pj... 129 





481201-12" Green..... $169 





JB1260-12" Green. 9 
SCIZ1G RGB .......0000 « 429 
PGS 

HX12 RGB Color....... $489 
MAX M2. .cccccssevescoreee IBF 
Quadram 

Sonyo 


B12 Mr HR Green.... $195 


| 


ULTRA HI-RES 
MONITORS 

PGS 
SR-12 

{690 x 480 Pxls}... $639 
Doubler Card 

for SR-12........000. $175 
(Nate: Doubler card 
works in conjunction wi 
standard colar/graphics 
adopter for hi-res.) 
Taxan 
RGBvision 440 

720 400 Pxls)... $678 
Persyst 
BoB Bd for 440..... $475 
(Note: BoB Board 
replaces standard 
color/graphics adapter 
fo provide superior 
resolution) 


Quad- 
modem (Stand alone, 
full 212A, compatible 
w/ Quodlink SW) .... SS29 
US Robotics 
Auto-Dial 300/1200 .. 
§-100 Modem. 


ee 





Ventel 
300-1200 baud Modem 
w/ Crosstalk for 





Mountain, Inc. 

FileSafe Combo 
Disk/ Tape Pack for 
the IBM PC or XT 

Mode! 01- 4000-04: 
35MB HD w/ 27MB 
tape back-up 

Mode! 01-4000-06- 
35MB HD w/ 60MB 
tope back-up 


“Mandiwch more. 


3M 5%" DS, DD 
(Box/10)......0r00 8 3S 
Maxell 

MD2-HD (diskettes for 

the ie AT, oo $ 69 


Ultramag 

sn” oS BD (Bow). $ 322 
Verbatim 

SK” DS, DD (Box/10).$ 32 








MISC. 
Alpha-Delta 
MACC/B-slot Surge 
Protector .....c0cc0000- 69 


Computer Accnmorie 
Power Director....s0. Call 





Hauppoge 

8087 Chip ....cseceeeoree $1SP 

Other Products... Call 
Kensington Microware 
Mosterpiece ......... $109 








RH Glectronics, inc. 
Guardian Angel (200 





Thunderclock.... 

Touchstone Tecblouy 

Touchstone | (add-on 
keypad for the IBM). $169 


Versa Computing 
VersoWriter... 





- $239 





For assistance in 





caching, upgradeable ] determining your needs, 
to PCNeth .. Call pe ee Ae ae eae| use our pees line? 
ess Tuner... We will ppy ta 
nt Newcting SS-X2A Speakers... ~ Eat | Tollg ronda ile 
Piel = . Coll US! 12004 | for Wisconsin customers) Sweet P Six Shooter... Call 
12” HR AM.....00000000 $139 Tandon TM-100-2...... $199 Houston Instruments Call 
POLICY: WE WELCOME: 


» Wisconsin residents add 5% for sales tax. 
& Minimum $4.00 for shipping, handling and insurance 


for orders to $200. 


> For orders over $200, add 24% for shipping, handling 


and insurance. 


> For cash prepayment of orders $200 or more, add 
ONLY 2% for shipping, handling and insurance 


» Foreign — either add 15% handling & shipping 


(Int'l money order} or inquire. 


» Prices are subject ta morket fluctuations. 


> All items subject to availability 





» Visa, MasterCharge ond American Express. (Na chorge for credit cards.} 
» Corporate, gorecrvent or educational volume purchases, please ask for special accounts 


desk for adi 


tonal discount, (1-718-848-1374) 
» COD (Add $2.00 per box/parcel. Cash or certified check required} 


» Checks. (Allow 1-2 weeks for clearing.) 


WORKING HOURS: 


Monday -Friday B:30-6:00 © Saturday 10:00-2:00 (Ordering Lines only} ¢ Central Time 
For tech, support, arder status and customer service, call (715) 848-1374 (M-F, 8 am to S pm) 


CIRCLE 351 ON READER SERVICE CARD 
CIRCLE 363 ON READER SERVICE CARD FOR SPECIAL OF THE MONTH 


SYSTEMS, INC. 


CRAFTSMEN OF THE NEW TECHNOLOGY 


1800 826-1589 
wc 1 800 472-3535 


425 First Street « 
Wausau, Wisconsin 54401 
INT'L TELEX: 260181 ORYX SYS WAU 








PO. Box 1961 


10 + 10MB Burnoulll Box ...... 


BUSINESS SOFTWARE 


ALPHA SOFTWARE 
DATA BASE MANAGER II . 
TYPE FACES a 
ELECTRIC DESK. . 
Ese. 

ASHTON- TATE 


dBASE III 
FRAME WORK . 


BORLAND INT. 
SIDEKICK 
TURBO PASCAL . 


CONTINENTAL 
HOME ACCOUNTANT PLUS. 
TAX ADVANTAGE awe 
PROPERTY MANAGEMENT... . 


ENERTRONICS 
ENERGRAPHICS 


EXCALIBUR TECH 
SAVVY PC. 


FRIENDLY SOFT 
FRIENOLY WRITER . 


FOX & GELLER 
OQUICKCODE Ill... 
oz 


HARVARD SOFTWARE 
TOTAL PROJECT MANAGER 


HAYES 
SMARTCOM II . 

tus 
ACCOUNTING PACKAGES 40 
EASYWRITER Il PLUS 


LOTUS DEVELOPMENT CORP. 
LOTUS 1-2-3, (No Mail Or Phone Orders) 
SYMPHONY (No Mail Or Phone Orders) 
MECA 
MANAGING YOUR MONEY .. 


MICRO DATA BASE 
KNOWLEOGE MAN 


MICRO PRO 
WORDSTAR 2000 PLUS 


MICRORIM 
R BASE 4000. . 


MICROSOFT 
MULTIPLAN. 
PROJECT 
WORD... 
COMPILERS ... 


MICROSTUFF 
CROSSTALK... 
TRANSPORTER. 

MORGAN COMPUTING 
PROFESSIONAL BASIC 

NORTH AMERICAN BUSINESS 
MEMORY SHIFT 


NORTON COMPUTER 
NORTON UTILITIES 30 .. 


- $2800.00 


309.00 


139.00 
169.00 
235.00 
CALL 


99.00 
169.00 


65.00 


75.00 


INDEPENDENT STORE IN NYC DEDICATED 
TO 5M’ PC SOFTWARE AND PERIPHERALS ONLY 


STORE HOURS: 9:00 A.M.—5:30 P.M. E.S.T. MON.—FRi. 
Saturdays 10 A.M.~4 PM. 
Terms, conditions and prices differ in our store. 


PC LINK, CORP. 29 west 38TH ST. 2ND FL., NEW YORK, NY 10018 
SPECIALS OF THE MONTH EFFECTIVE FEB. 1st through 28th 


ROSE SOFT 


PALSOFTWARE 
ARTPAK 


PEARL SOFT 
PERSONAL PEARL . . 


REMS SOFTWARE 
REAL ESTATE INVESTOR ll. .- 


ROSE SOFT 
PROKEY 30 


stTsc 
APL'PLUS 


SATELLITE SOFTWARE 
WORD PERFECT 


SAWHNEY SOFTWARE 
TAX MODE . 
PLAN MODE 
FOR PLAN MODE, STATE MODULES 
INCLUDING CALIFORNIA, NY, NJ 


SOFTWARE GROUP 
ENABLE {No Mail Or Phone Orders) 


SOFTWARE PUBLISHERS 
PFS SERIES. 


SOFTWARE SYSTEMS INC. 
MULTIMATE 


XY QUEST 
XY WRITE I PLUS . 


DISK DRIVES 

IOMEGA BERNOULLI! BOX 20MB SEE SPECIAL 
QUME T142 i CALL 
SYSGEN : CALL 
TANDON TM 100- 2. 175.00 


MULTIFUNCTION BOARDS 
64 RAM CHIPS 

AST CARDS 

QUADBOARD CARD ok 

PC MOUSE 

ORCHIO BLOSSOM BOARD . 
HERCULES 

HELIX BUBBLE MEMORY . 
TECMAR GRAPHIC MASTER 


ENTERTAINMENT & EDUCATION 


CALL 


225.00 


SEE SPECIAL 


CALL 


CALL 
CALL 


CALL 


CALL 


CALL 


299.00 


249.00 


40.00 
CALL 
229.00 
CALL 
199.00 
CALL 
CALL 
489.00 


IMSI 
PC Paint Brush 


MY LETTERS. NUMBERS & WORDS 

PC CRAYON 

INTRO TO OPERATING SYSTEM 

PLANET FALL 

SERPENTINE 

SNACK ATTACK 

SPINNAKER SERIES 

WITNESS 

WIZARDRY 

ZORK |, II, Ul 

ZURAN DEFENDER 

ACCESSORIES 

CURTIS PRODUCTS 
DISPLAY PEDESTAL 
MONO CABLE . 
KEYBOARD CABLE 
SYSTEM STAND . 
COLOR CABLE 

SURGE PROTECTORS 

KRAFT JOYSTICK 

HAYES MACH Ill JOYSTICKS 

KEYBOARD DRAWER 

KEYTRONICS 

KB 5151 KEYBOARD . 

MONITORS 

AMDEK 310A 

PRINCETON GRAPHIC HX: 12. 

SR-12.... 
MAX-12 

ZENITH RGB MONITOR . 

MODEMS 

HAYES SMART MODEM 

HAYES SMART MODEM 1200 

HAYES SMART MOOEM 12008 

RACAL VEDIT MAXWELL MODEM 1200 


DISKETTES 


39.00 
49.00 
39.00 
25.00 
27.00 
CALL 
39.00 
39.00 
27.00 
25.00 


35.00 
38.00 
30.00 
17.00 
45.00 
CALL 
39.00 
45.00 
75.00 


189.00 


175.00 
479.00 
CALL 
179.00 
479.00 


208,00 
479.00 
419.00 
CALL 


§s/00 
CATALINA TECHNOLOGY 
OYSAN 2400 
MAXELL 2000 . 
VERBATIM 
VERBATIM HEAD CLEANING KIT 
PRINTERS 


DIABLO 630 API. 
DIABLO 630 TRACTOR FEED . 


oS/DD 
2400 
3400 
2900 
31.00 
1050 


1599.00 
249.00 


ACROSS THE USA 

ATI TRAINING PACKAGES. 
ATTACK ON ALTAIR . 
BIG TOP 

CONQUEST 

COSMIC CRUSADERS 
OEAOLINE 

DIGGER 


25.00 
ea 49.00 
29.00 
27.00 
29.00 
27.00 
37.00 
28.00 


OYNAX OX-15 . 

BROTHER 25/35 

OKIDATA 92P 93P 84P_ 
TOSHIBA P1351 

EPSON FX SERIES 

NEC 3550 c 

PRINTER CABLE PARALLEL. 


389.00 
CALL 
CALL 


1269.00 


CALL 


1429.00 


25.00 


CORPORATE ACCOUNTS POLICY 
We honor purchase orders from major corpo- 
rations listed on stock exchanges, govern- 
mental agencies and universittes. 

PLEASE ADD 10% to the listed prices for 
purchases with purchase orders 

OUR TERMS ARE NET 10 DAYS. 

It ts our policy not to advertise names of cor- 
porations who purchase from us. 


THE EXTERMINATOR 

FLIGHT SIMULATOR-NEW VERSION 
FRIENDLY ARCADE 

FRIENOLY PC INTRO SET 
FROGGER .. . f 

HIRES #4 

KIO STUFF . 

MASTER MINER 

MILLIONAIRE a5 

MOON BUGS.... . . .. 


29.00 
35.00 
29.00 
29.00 
25.00 
27.00 
32.00 
27.00 
49.00 
29.00 


cat TOLL FREE 800-221-0343 Hi Sess Bates here IN NEW YORK CALL 1-212-730-8036 


We rasarve tha night to repair, replace or raturn to manufacturer for reparr, all gooda 
lautty of damaged on recarpt by cuatomer Customer muat call for Return 
Authorization Number before returning any goods. Prompt attantion will be given to all 
damaged and taulty returned goods Any goods raturnad tor cradit ara subject to 10% 
restocking charge. plus shipping charga No returns for credit on any sottware Customer 
must daal with the manufacturer directly if tha customer finds any talsa claims made by 


acknowledged 


TERMS ANO CONDITIONS ——$—$ $ $< 

tha manutacturer All goods are shipped UPS only Add 2% of prica, of minimum of $3 00 for 
ahipping Shipping charges on Printars & Accessones vary We do nol ship COD Plaase 
eliow one to two weeks for personal of corporate checks to claar To expedita shipping send 
money order, certified cashiars chack, or charge to your VISA, MasterCard, WE NOT 
Add a Service Charge For Credit Card Usage Prices subject to change without notice 
NOT RESPONSIBLE FOR TYPOGRAPHICAL ERRORS 
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Letters to PC 


Review Teams 

After PC’s negative review of our Demi- 
Plan project management system, you 
may have expected a reply from us 
(‘‘Demi-Plan: Economy Exacts A 
Price,’” PC, Volume 3 Number 21). | 


have written this letter not so much tode- | 


fend our product but to criticize the re- 
view process that PC used in general. 
You went through the trouble of devel- 
oping a hypothetical project to be used by 
all your reviewers in evaluating each 
product. This would have been a good 


PROJECT 
MANAGEMENT 
WITH THE 


PC 


idea except that the benefits of acommon 
set of data were negated by the use of in- 
dependent reviewers, each using his or 
her own writing style and format. The ar- 
ticles devoted to each product did not use 
common evaluation criteria, nor did each 
use the same input data. To be specific, it 








would have made more sense to use com- | 


mon data to yield comparisons of input 
times, computation times, program ac- 


curacy, and chart printing times. I also | 
would have expected to see sample print- | 


outs for each product so I could have 
compared corresponding areas of the re- 
ports. 

We feel that a better way to review 
software is through the use of three- or 
four-member review teams as opposed to 
the independent writer/reviewer ap- 
proach you are using. This method is 
used by product-evaluation periodicals, 
such as Consumer Reports, and is less 
likely to result in mismatched and unfair 
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reviews. It is also our feeling that the re- 
view team should be made up of at least 
one skilled writer, one person familiar 
with software applications, and one or 
more software technicians. This ap- 
proach would result in a fair and informa- 
tive review service to your readers. 

John J. De Mita 

Demi-Software 

Ridgefield, Connecticut 


Barbara Krasnoff replies: 
While we appreciate Mr. De Mita’ s com- 


ments, we must point out that each re- | 


viewer in our project management series 
was sent software to review, a question- 
naire, the data to be input, and a script 
detailing exactly what process was to be 


used the same information. 

We have considered using review 
teams and have decided that, while they 
may produce more standardized re- 
views, they would not reflect real-world 
conditions. After all, our readers are not 
going to have one or more software tech- 
nicians hanging over their shoulders 
when they open your software package, 
are they? 


A Truly Independent Guide 
Iconfess that I subscribe to PC Magazine 
particularly for the advertisements. The 
design, color, and well-chosen words of 
the more progressive ads never Cease to 
dazzle me. 

However, I also have an expectation 
and strong desire for critical product re- 
views. This desire rarely becomes ful- 
filled in today’s publishing world. Your 
issue devoted to printer reviews is a nota- 
ble exception that goes beyond my wild- 
est expectation for reviews of printers 
(PC, Volume 3 Number 23). 

Most reviews settle for pages of charts 
listing the characteristics of a particular 











followed. All reviewers received and | 
| living, rather than just a convenient col- 





piece of hardware or software. These 
charts are almost useless because they 
give no information concerning how well 
or poorly these product features work. 

Typically, the most that one can hope 
for with in-depth reviews is that one or 
two products will be thoroughly tested. 
This is better than nothing but still leaves 
out the need to look at these products in 
relation to others on the market. 

Your printer review issue lives up to 
the promise of an independent guide to 
PC products. It provides thorough, real- 
life information that would not be avail- 
able otherwise. It provides just the kind 
of in-depth comparison that one ought to 
do, but is seldom able to do, in choosing 
a printer. These type of reviews make 
your magazine an essential tool for PC 


lection of state-of-the-art advertising. 
Tom Marks, Ph.D. 
Gladwin, Michigan 


Defending Blackjack 

I believe that Charles Bermant’s review 
of my program Blackjack is a disservice 
to your readers (‘‘A Look into IBM’s 
Box of Homegrown Software,’’ PC, 
Volume 3 Number 21, page 39). Rather 
than describing the function of the pro- 
gram, he gives only his impressions of 
the sound effects and presentation ser- 
vices including screen design and color 
choices. Nowhere does he describe the 
game content. I can only conclude that 
his knowledge of blackjack is like his 
reporting—superficial. 

His last sentence was, ‘‘Still, my ad- 
Vice is to play this game alone and with a 
monochrome monitor.’’ At best, this ad- 
vice is highly misleading. At worst, it is 
totally inaccurate. The program design 
requires the color/graphics adapter card. 
If you use a monochrome monitor, it 
must be attached to the color/graphics 
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For IBM PC Add-On Products.. 
We Set the Standard in Prices! 


Superior quality products and services at lowest prices. 


Look at what we have 
to offer, before you 
buy any add-on 
products for your PC. 





QIC-01. 10 MB internal 


hard disk subsystem 
at $725.00. 





Our half-height 10 MB hard disk comes 
complete with controller, cables, drive 


draws same amount of current as a 
floppy. It is compatible with DOS 2.0, 


2.1 and 3.0 without any patches. In fact, 


you can simply boot up from the hard 
disk. This is the same disk you see 
advertised for hundreds of dollars 
more. 


QIC-03. 300/1200 baud 


internal modem. 
$275.00. 


operatio: 
FCC certified, Bell 103/212 compatible 
as well as fully Hayes compatible. You 
can run all the 
communication programs as well as 
our superior QIC Com software 
Program. 
Our QIC-Com software program provides 
phone list management as well as 
powerful file transfer capabilities. You 
can even run any DOS programs such as 
WordStar concurrently without havingto 
disconnect your line. Priced at $45.00, it is 
an offer you don't want to miss. 


QIC-04. Half-height 
floppy. $129.00. 





This half-height floppy is the quietest 
drive on the market. It draws the least 
amount of current and is compatible 
with your PC's floppy controller card. 
It's double sided, double density. 
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QIC-05. Five function 
card. $199.00 (64 K 
RAM Set $36.00). 





Our five function card includes 
memory expansion from 0 to 384K, one 
serial port, one parallel port, one 
game port and one battery back-up 
clock calendar. RAM disk, print spooler 
and clock utilities are included too. 


QIC-06. Color/Mono 
display card coming 
soon... 


One Year Guarantee 

No Risk. All our products are 
guaranteed for one year. And 
Temember, if for any reason, you are 
not completely satistied within 30 days, 
you can return it for a full refund. 
Check out our competition and tind 
out which is best. We know better. 


CALL US TODAY AT 
408-942-8086 


INCORPORATEO 
528 Valley Way 
Milpitas, CA 95035 


Now there’ no 
excuse to drop dead. 


Producing a brochure. Introducing a _ status or budget reports, it prints them 
new product. Moving your entire com- _ out. In text and bar charts. And it can 
pany across town. Every project has a also send budgeting information to pro- 
start date, a completion date, andadate grams like Multiplan? Microsoft Chart, 
beyond which you absolutely, positively or Lotus” 1-2-3" 
cannot go. The drop dead date. Blow 
that date and you've got positively, 
absolutely no excuses. 


Get Microsoft Project. No excuses. 

Microsoft Project is easy to use. Espe- 
cially if you're familiar with electronic 
spreadsheets. It saves your company time, 
work, money. Makes you an on-time, 
on-budget manager. Not to mention its 
from Microsoft. We're the people who 
designed the MS*DOS operating system 


that tells the IBM MICRS&SOFT. 


PC how to think. The High Performance Software 
And our BASIC is the language spoken 


TT » _ bynine out of ten microcomputers 
Better to arm yourself with Microsoft wordecde: 


Project, the new software tool for For the name of your nearest Microsoft 


business managers and their IBM" PCs. 
Microsoft ae ect tells you which activities ST aia art oa ae i 
are essential to keeping yo 9 ur schedule. 206- 378- 8088. 


And which you can let slide. Should you decide you can face an- 
Microsoft Project keeps you on a other drop dead date without Microsoft 
healthy track. Project, tell us where to send the flowers. 
What a spreadsheet does for financial 
planning, Microsoft Project does for start- 
to-completion scheduling. Give it your best 
to worst “what-if” scenarios. It tells you 
what must be accomplished. By whom. 
By when. At what cost. 
When management needs detailed 





Microsoft and Multiplan are registered trademarks and MS is a trademark of Microsoft 
Corporation IBM is a registered trademark of International Business 
Machines Corporation. Lotus and 1-2-3 are trademarks of Lotus Development Corporation 










wAREHOUsSeE 


DATA 
2 PRODUCTS Me 


{Formerly Warehouse Software) Call for programs not listed 
Technical & Other Information (602) 246-2222 
TOLL-FREE ORDER LINE 1-(800) 421-3135 


FREE COMPUTER ALARM CLOCK! 
In appreciation of your patronage we are giving a program diskette for the IBM PC to all 
our customers who make a purchase of $100 or more. This program features popup menus 
and permits continuous or intermittent time display, alarm for appointments, etc. A 
Bellsoft program with a retail value of $20. 







LETTERS TO PC 







card (this does not include the standard 
IBM monochrome monitor). If I had pur- 
chased Blackjack based on his mono- 
chrome recommendation and then dis- 
covered that the program wouldn’t run 


%6 







DATA BASE MANAGEMENT SYSTEMS 





















LANGUAGES 













on my standard IBM monochrome moni- 


Fox and Geller Quickcode............ $145 steel c Compiler easwesies de tor, I would be very upset. 
now a icroso Ompiler ..........6.00% 4 ; 
Condor | Microsoft Pascal Compiler one 3 Biaeia was etenel to pect 
NWA Statpak mlciasatt Basic Compiler simulate all of the popular blackjack 
IM VV woes ACLOSOTL Basic Languag ames played in the major casino areas of 
Infostar+ CP/M-86 for IBM PC... B : : 
FRIDAY . Concurrent CP/M 86 ... the United States. It includes basic strate- 
Personal Pearl based on the game selected 
FS File FOR PC DOS Syeser eens § —? 
Electric Desk pe Paint ities seed e that show the recommended play if you 
ase orton Utilities ........... eee ee weal , iti 
‘ Copy Il PC ............... eaisatens 6 elets $24 don’t count gordar ie padition, card 
WORO PROCESSING Prokey v0 sa Matager” : A counts may optionally be displayed. The 
Harvard Project Manager.... - $225 is sui i = 
Wordstar, Pro Pack ......... coinened Microsoft Flight Simulator ritceresess9499 | game is suitable for serious as well as ca 
SaMinailill i... wa cciieniew we vee tence sual pla 
Wordstar 2000 a ee CA HRRONINGE The cates are bright with strong con- 
Leading Edge Word Processor/Merge $85 ABC Printer Switch ......... soosenene $85 fi 
Mail Margevor Correct Star Bal Micro Fazer Parallel BO Se one as trast, which allows the screen to be seen 
‘ H Seopa ayes jodem ............ Ko i 
Wastes Nee a agyes to Moder i PC Se sr atthe PC can manage the Key. 
OCti evi sicce eres ss ‘ps (9) 150 NSEC... = 
Volkswriter ee i UII sis4 Anchor Signalman 1200 baud Modem ..$235 | board for up to six players. This option is 
Random House Spell Checker $36 10 MB Int. Hard Drive for the PC ...... $750 ji 
PES\WTiteeiaec cee Me, ee aang $73 30 MB External Hard Orive for (BM PC.$16U5 | very conducive to casual, party play. The 
Writeiies.ccudreccsissscseeoesaed xternal Hard Drive for 4 3 é 
ee eee. Princeton RGB Monitor .............- 9 brigh tess he nD Ng 
SPREAOSHEETS eee Taxan RGB Vision 425.002.0000. »....$399 | trolling the intensity. As far as I know, 
Gala .-..2<c0sss sieht coe $90 COMPUTERS no one has become nauseated or halluci- 
pee He heen of = aan Edge Computer 256K ........ Call nated because of too much Blackjack. 
Microsoft Muiliptan BNW crea engage eee 
in pene beeeeuees ey Televideo Portable & Software ...... $1795 t. Louis, Missouri 
Symphony ... i BOARDS FOR THE IBM PC : 
ACCOUNTING OR LOOKALIKES Charles Bermant replies: 
veces Color Board with Par. Port . et] Hammond should note that the color dis- 
ixIPacktocscatoce ves eves ; : 
984K Board with 266K “2.11177 NIT g75 | Play requirement was listed at the top of 
eee | ie ee Nd the review. I tested the game on the PC 
raphics Il Board............... 
Tecmar Graphics Master ............ $495 | AT and the AT&T computers. The latter, 
New duadram Multifunction Board ... Call | like many compatibles, includes a graph- 
a sasite Ga OPRINTERS ics board that drives a monochrome 
MBSI Accounting (Real World) .... ...$350 pas A include a Free monitor. On this basis 1 recommended 
Hse PROGRAMS e Gemini 1X : de md oan using a monochrome monitor. 
ayes Smartcom .........ssseseeee BS Gemini Xs oo csss ses ccssesessecees 
Move-it.........-206. tbeeeeeneeees $70 Okidata BOA, BBA, QGP... .-sssesees XyWrite II-Plus Gripes 
Chae a After reading PC's ebullient praises of 
Juki 6300 . XyWrite Il-Plus, I purchased the pro- 
eal en a Epaen Me: gram for myself (‘‘The Word on Word 
Toshiba 1351 ae $1245 | Processors,’’ PC, Volume 3 Number 
peat [Koya aenambon aooeeeeeeoonoood ae 17). Now I’m not so sure I bought the 








TERMS: Prices include 3% cash discount. Add 3% for charge orders. Shipping on mast items $5.00. 
AZ orders +6% Sales Tax. Personal check, allow ten (10) days to clear. Prices subject to change. 


TOLL-FREE ORDER LINE 1-(800)-421-3135 
WAREHOUSE DATA PRODUCTS 


2701 West Glendaie Ave., Suite § 
Phoenlx, AZ 85021 


best program. 

The reviewer states, ‘‘You have at 
your fingertips all of the functions that 
you would normally expect, plus fea- 
tures you would not have thought 
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of... . ” But with XyWrite H-Plus, you 
don’t have proportional spacing, on- 
screen underlining, italics, context-sen- 
sitive help screens, or any method of 
changing pitch except for modifying the 
printer table. You also don’t have an on- 
screen representation of what you’re go- 
ing to print until you go through a review 
process, and then the screen still doesn’t 
reflect justification or the correct number 
of lines at the bottom of each page. 

The program has some significant 
glitches. I know you are already aware of 
some of the shortcomings of XyWrite IT 
since you reported the difficulties that 
ensued after PC’s staff changed its word 
processor to XyWrite (What's Inside, 
PC, Volume 3 Number 21). Text goes 
blank when you underline it unless you 
use a color monitor. If you use super- 
script, you see a blinking section of text. 
If you want to change this, you have to 
follow the manual’s disjointed, sparse 
directions on revising the printer driver. 
Also, the program occasionally locks up, 
and you have to shut off your computer, 
reboot, and lose a lot of unsaved work. 
The pause feature does not work with my 
NEC printer. Another problem is that 
you can’t edit headers; you must erase 
them and reinput them. 

Perhaps your reviewer meant that 
XyWriter II-Plus has all the editing fea- 
tures you would expect, but the program 
is really lacking in printing features. 

My experiences with XyQuest have 
not been positive, either. The company 
has no toll-free number that I know of, 
and it doesn’t even bother to respond to 
phone calls, letters, or customer com- 
plaints. And it doesn’t seem to notify 
registered users of improvements. 

Richard R. Milewski 
Garden Grove, California 


Maybe your copy of XyWrite is misin- 
stalled, or your're expecting it to be 
Microsoft's Word. The installation pro- 
cess probably folded in the wrong screen 
attributes, or your’re using a composite 
mono monitor off a color card. Ma- 
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WE'LL MATCH PRICES ON MOST PRODUCTS 


LOTUS 1-2-3/ 
SYMPHONY 
$295/$415 


dBASE II/III 
$265/$365 


WORDSTAR 2000 
$245 


LOOK AT THESE 
SPECIAL PRICES! 


AST Products 
Crosstalk 

dBase IVI 
EasyWriter IT ~ al 


Hayes 1200/1200! 
IUS Accounting 


CALI 


Lotus 1-2-3/Symphony 
MicroPro Products 


$265 
$145/$195 
175 
$245/$295 


$245/ $345 
CALL 


Wordstar Prof. Package/Plus 
All Other Products/Diskettes 


Calt TOLL-FREE: 
800-227-4780 or 415-845-2651 


Or write: 
ECONOMY SOFTWARE 


2040 Polk Street 
San Francisco, CA 94109 


ECONOMY 





SOFTWARE 


O We guarantee our 
manufacturer's 79 ei 
O Quantity discounts available. We are 
i with Corporate accounts. 


oO Prices subject to change. Es] al 
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Peeemememmweee enw eme noes s er eccooeserssocesr= 


Rated #1 in the Software Digest’s 
overall 





















match... you can 
finish off your 1984 
tax return. 


You'll have the advantage of 
every conceivable tax cut. 


With PC/TaxCut even the most grucling 
tax returns are blissfully simple. 

You don't have to be a tax or computer expert 
to save time and Money on your next return, 
PC/TaxCut calculates and prints your 1040 long 
form and 21 other forms and schedules. Gives 
you professional, computer printed returns— 
the kind the IRS just loves to see, 

Our guarantee. 
If PC/TaxCut goofs we pay the penalty. 

In the unlikely event that PC/TaxCut makes a 
mathematical miscalculation in your tax return 
and the IRS requires you to pay a penalty as a 
result, we'll pay it for you. Complete information 
on this conditional guarantee is available on re- 
quest from Best Programs, 

Tax break point: Call or write today 

For immediate delivery of your PC/TaxCut 
program or for more information, phone us toll 
free at 1-800-368-2405, Or complete the coupon 
below and mail today. 


Yes, I want to be a winner | 


on April 15, 1985. 


C Send me more information about PC/TaxCut 
O Send me PC/TaxCut for $195, 

plus $4.50 postage and handling 

(Virginia residents add 4% sales tax.) 


D Check enclosed 
C Please charge my credit card: 
DAmerican Express Visa 1) MasterCard 























‘ 

1 

‘ 

‘ 

‘ 

a 

‘ 

a 

‘ 

a 

1 

Card number: 4 
Ex, Date. ‘ 
Name: H 
Address: ! 
City: H 
State: Zip: H 
Phone (_____). H 
re} 2 BEST 

= i 

} 2) PROGRAMS’ } 
“The Quality Software Company” | 
$134 Leesburg Pike Alexandria, Vingima 22302 § 
Phone Toll-Free 1-800-368-2405 aioz & 
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HEADACHE #27 


® Remedy: InfoTeam™ 
All-in-One 
Reach for the InfoTeam. The All- 
of software that writes 
ates numbers, matin- 
rtant records, bills custo- 
ers, prints checks, produces tinan- 
cia statements and sends messages 
“ nfote ; designed for growin: 
‘eam ign iT 
industries and accounting, 


g 

Software that works 

together 

The All-in-One is a series of pro- 
ven software that includes these 
ap lications: 

fordStar® and CorreciStar™ word 
and spelling correction 
icStar® advanced electronic 

~ spreadsheet 

— DataStar® records management 


system 
— InfoManagement Accounting a 


cluding: General Ledger, Account 
euiigiee 
— InfoPost™ an electronic mail sys- 
tem to send messages to anyone 
for 26¢ each 
The complete office ity 
system, including a professional li- 
brary Sah o Bay 1495 (a savings 
of over $1000 


B Painless integration 


Nohypel InfoTeam software works 
together so you can easily move in- 
bosecvlouslolsBacoverMort-Reteje)iteewilereB is] 
another. For example, you can use 
data from your accounting system in 
your wre for tinancial anal- 
ysis, or sen customer statements 
Sictonicaly wine CoM: erie 
your io send per- 

sonalized letters. InfoTeam 


cts including Lotus 
and dBase II". 


Software you can 
grow with 


InfoTeam is available in 
featuring and multi-user versions, 
aa lockout” for true 

grace can start with one 
per then Rech ye) ae total network 


as your busin: 


B Backed oe a T ieceibe 


Info Designs is a leader in micro- 
computer software. We now support 
over 120,000 accounting users world- 
wide. We back every ict with our 
commitment of quality and service. 
And, we offer a toll free customer 

support line. 
id. out how InfoTeam can ben- 
ur business... send us 
ess card or letterhead for our 
oe tocculat “How to Select the 
Roe ftwanre.” 


The Negotiation Edge™ 
A $295 VALUE — FREE* 


phony are trademens of Lotus Development Corporation: BF is a trademark of BPI Systems, Inc. E-COM is 
Hennewel Ashion 


trademark ofthe US Postal Service, 


and dBase I are 


ior 
ion, DISCLAIMER: Product depictions 


only and do net reflect actual packaging. inseen onal Corporate ta oducts. 
* With the Purchase of InfoTeam All-in-One. Offer expires 3/31/85. 


| IDesions) 
The business software worth buying a computer for. 
Info Designs, Inc. « 445 Enterprise Court » Bloomfield Hills, MI 48013 
Call 1-800-445-INFO for the dealer nearest you. 
In Michigan call (313) 334-9790 
Dealer inquiries invited 


CIRCLE 199 ON READER SERVICE CARD 


chrone wouldn’t give a £ 

Jor the on-screen italic faces 

date and claims that his version. 
justified margins in review mo 
pending on your printer, the only rn. 
printing you can’t do is justified prop 
tional. You can edit headers in expant 
(Ctrl-F10) mode. We share your c, 
cerns about the manual but have he 
good things about phone support.—E, 


Corrections: 

The correct phone number for Mich 
Rothman’s bulletin board, RBBS of : 
cific Palisades, is (213) 459-64 
(‘‘West Coast Communications,’’ F 
Volume 3 Number 24, page 97). 


Premed, the database found in the B 
medical Bibliographic Library, i: 
database of recent literature from 1 
journals, not information for college s 
dents (‘tA 22-Hour Library Card,”’ F 
Volume 3 Number 24). 


In PC, Volume 3 Number 23, the pict: 
on page 162 is not of a Seikos 
GP-550, but rather of a Seikosha Mo. 
BP-5020. The BP-5020 is now be 
marketed as the Comrex ComRiter 4 
(see page 212 for its review). 


The last line of the sidebar to 
“*Typographic Power from the PC,’’ 
(PC, Volume 3 Number 25, page 252) 
was inadvertently dropped. The para- 
graph should have ended as follows: 
ter.—T.S. 


How to Write to PC 

Do you have acomment, compliment, or 
criticism about something you read in 
PC? A question you’d like to open up to 
other readers? Send it to Letters to PC, 
PC Magazine, One Park Avenue, New 
York, NY 10016. We are not able to an- 
swer letters personally. 

All letters become property of PC 
Magazine and may be subject to editing. 
We cannot print letters that do not in- 
clude a name and address, 
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RESEARCH REPORT: 
DATA MODELS 


COMMUNICATIONS REVIEW: 
CROSSTALK XVI 


MODEMS DEMYSTIFIED 
MATHEMATICAL 


MODELING ON THE IBM PG 
WITH TUTSIM 
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LETS TALK EXPERT-TO-EXPERT 


PC TECH JOURNAL, the magazine written for sophisticated 
IBM PC users...talks with you expert to expert! 


Do you require a magazine that provides you with 
the insight and knowledge to act as your silent 
partner when designing new systems? Have you 
needed to consult with authorities in telecommuni- 
cations to resolve a nagging problem? Wouldn't a 
second opinion about connecting your PC to a 
main-frame be helpful? With your subscription to 
PC TECH JOURNAL, you’re harnessing experts in 
your field...experts who will talk to you in the lan- 
guage you understand, about the concerns you 
have...EXPERT TO EXPERT! 

PC TECH JOURNAL is the technologically 
sophisticated magazine written for experts in the 
field of personal computing like yourself ...discuss- 
ing the concerns experts have...developing elegant 
programming methodologies only experts can 
understand ...covering the whole field of IBM PC’s 
with thought-provoking articles on communica- 
tions, distributed processing, office automation, 
networking and programming. 

Subscribe today and save up to 27% off the full 
subscription price, and have PC TECH JOURNAL 
delivered to your home or office every month! 
From One Expert to Another: Subscribe Today! 


i= 





TECH PO Box 2966, Boulder, Colorado 80322 


\PeRnAL 
YES, [ want to communicate with other experts 

and professionals about IBM PC's and com- 
patible Migeniaa Please enter my subscription to PC TECH 
JOURNAL for: 


( 8 issues 12 issues UD 24 issues 

for $17.97— q for $24.97— for $43.97— 
SAVE 10%! SAVE 17%! SAVE 27%! 

Mr/ Mts. /Ms. tal 

Company ree, 

Address__-_—__ 

City ____ State Zi 





——E P 

Savings hascd on full onc year (12 issues) subscription price of $29 97. 
Check one: (] Payment enclosed. [J Bill me later. 
Charge my: (1 Amencan Express (J Visa {[] MasterCard 


Card No. Exp. Date___ 
Please add $1 


+ issue in Canada and all other foreign countries Please allow 
30 co 60 days for dehvery of first issue. 103 
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© 1984 Cosmos Inc. 


Revelation. Because the object is to win. 


Winning isn't easy when you have 
to work harder than your PC because 
your relational database falls short. 

That's why experienced users 
power their PC’s with the Revelation® 
‘Applications Environment” from 
Cosmos. 

More than a relational database. 
Revelation gives you the tools and 
flexibility you need to prototype and 
develop even the most exotic micro- 
computer applications with relative 
ease and efficiency. Revelation uses 
plain English to create files, fields, 


Cosmos Inc. 19530 Pacific Highway S$. 


entry screens and menus, process 
information, make simple inquiries or 
generate complex tae 

Revelation’s R/DESIGN applica- 
tions generator does the work for you, 
or ua can switch to Rev's structured 
R/BASIC language for precise program 
customization. You can make changes 
in programs, screens or data structures 
in a matter of seconds without having 
to start from scratch. 

Revelation works with MS/DOS™ so 
you can take advantage of all your favor- 
Ite microcomputer software packages, 


and Rev's “Open Environment” com- 
munications concept allows interactive 
access to many mati e and mini- 
computer systems. Networking and 
runtime versions are also available. 

When you need more than a simple 
database, Rev up your PC with Reve- 
lation, the “Applications Environment” 
from Cosmos. 

Contact us by phone or write and 
we'll arrange an unforgettable demon- 
stration for you with a Cosmos repre- 
sentative in your area. 

MS/DOS™ of Microsoft Corp. 
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COSMOS’ 
b Seattle, WA 98188, (206) 824-9942 





THE NORTON CHRONICLES e PETER NORTON 


Software for 
One and All 


The cries for software by owners of non-PC-compatible 
computers should soften even the most stone-hearted. But the’ 
reality is that generic software has been wishful thinking. 


erally on the problems of writing ge- 

neric software, programs that will 
run equally well on all sorts of modern 
desktop computers, even those that 
aren’t PC-compatible. I’m talking, of 
course, about writing software that can 
be run on odd machines like the TI Pro- 
fessional, the ACT Apricot, and others. 

In the past my remarks have been gen- 
eral and philosophical, concerned with 
the widespread benefits of universal or 
portable software. If such software were 
practical now—and you can tell by my 
syntax that it isn't—everybody involved 
would gain. 

Alas, it isn’t so. The reality is that 
there’s no practical way for most soft- 
ware creators to write generic software. 
Microsoft has a grand plan, with MS- 


I: past columns I’ve commented gen- 


Windows, to create a universal environ- | 


ment, similar to that of Apple’s Macin- 
tosh, which would run generic software. 
It’s a grand and noble scheme, but one 
that may not succeed. Its release date 
keeps changing, and so does its chance 
for widespread acceptance. Current ru- 
mors are that Microsoft is retrofitting 
MS-Windows to be compatible with 
IBM’s TopView. That’s an interesting 
topic in itself. 


The Key to Generic Software 
To get down to brass-tack specifics, 
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since I’ve just recently rewritten my own 
software, the Norton Urtilities, I've had 
to face the issue of making it run on as 
many machines as possible. It’s one 
thing for me as a columnist to say how 


Peter Norton 


everybody else ought to be writing uni- 


versal software. It's another to see what I 
actually did when faced with the practi- 
cal problems involved. My solution to 
the problem is what I want to tell you 
about today. 

The technical problem centers mostly 
on the creation of screen display output, 
the messiest and most computer-depen- 
dent part of software creation. How do 
you place information onto the display 
screens of a wide variety of computers? 

The practical solution I ended up with 








was to create three separate ‘screen driv- 
ers,’’ three sets of subroutines that use 
different techniques for controlling 
screen output. When my program starts 
up, one of the three is selected and all 
output that the program generates is rout- 
ed to whichever driver is in use. 


Three Drivers, Three Stories 

The three drivers provide three de- 
grees of machine independence, with 
corresponding degrees of performance. 
The fastest and most machine-dependent 
driver places its output directly into the 
display screen’s memory—a widely used 
technique in PC software that depends to 
a great extent on the exact features of the 
PC’s display adapters. This technique is 
so machine- (or adapter-) specific, in 
fact, that even IBM has begged folks for 
years not to use it. But the truth is that 
most of the best software uses this tech- 
nique because it’s so ruthlessly efficient. 
This method is used so much, in fact, that 
IBM modified the design of the PCjr es- 
pecially to accommodate it, and recently 
the corporation has gone on record say- 
ing it will design all future display adapt- 
ers to live at peace with this method. 

The second of my three drivers creates 
output just as IBM wanted in the first 
place—by using the ROM-BIOS ser- 
vices that are built into each PC. (Pil 
comment more on this driver and com- 
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pare it to the first one later.) uses a facility that’s been an optional part | ware that does a lot of strange things. 
My third screen-display driver is si- | of DOS since the introduction of DOS | Among its skills are the ability to build 
multaneously the most generic and the | 2.00—the ANSI device driver. The | screen output in a machine-independent 
most pathetic in performance. This one |! ANSI driver is a curious piece of soft- | way. By issuing the proper commands to 
the ANSI driver, a program can create 
full-screen output in a way that will work 
on any MS-DOS computer (any one, that 
is, that has its ANSI driver activated). 
Although the use of the ANSI driver 
seems like a simple solution to the prob- 
lem of writing universal, generic soft- 
ware, in fact it isn’t. There are two rea- 
sons: first, the driver’s performance is 
too slow and cumbersome, and second, it 
Teally isn’t as universal as it’s cracked up 
to be. When I tested it on various brands 
of computers, I wasn’t able to get them to 
all work alike. 


















































Data worth keeping 
deserves a Data Defender. 





No Coming Together 

Anyone who has wrestled with the 
problems of small (but crucial) differ- 
ences between two supposedly compati- 
ble programs or computers knows what 
I’m talking about. I know that the prob- 
lems of creating compatible software are 
enormous and I don’t mean to throw any 
bricks at the ANSI driver and the folks at 
Microsoft who created it. But the fact is 
that when I scratched the surface of the 
ANSI driver, I found problems. 

For one thing, there’s one position on 
the display screen that you can’t touch 
when using it. The ANSI driver lets you 
move the cursor to any place on the dis- 
play screen and write a character there, 
except the one in the lower right-hand 
corner, When you write a character 
there, the cursor moves to the next line, 
which scrolls the whole screen upward. 
Thus, that one location is off limits. 

Then I discovered that on some com- 
puters, the ANSI driver creates problems 
when you try to use the first and last col- 
umnis of the display screen, which leads 
to further problems. 

The practical result of this is that I dis- 
covered that if you want to have your 
software work on any computer by using 
the ANSI driver, you need to avoid using | 
the first and last columns of each line. 
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Data Defenders by Ring ring binders. Ring King Data 
King. They're the finest quality Binders hold up to B” of 9¥2"x 
protection you cari buy for the 11” or 14%" x 11” unburst 
information you have stored _ printout. 


mauon you! 
a ettes and ask for Ring King Data Defen- 


ders at your computer supply 
The Ring Kirig 070 Tray holds dealer. Or send for our free, full- 
70 mini-diskettes in a tough color catalog of computer sup- 
copolymer shell with security port products. Write Ring King 
lock. The Ring King Flip File 1! Visibles, Inc., 2210 Second Ave- 
binder holds 20 mini-diskettes nue, PO. Box 599, Muscatine, 
and converts to a desktop lowa 52761. For customer serv- 
index. Ring King Looseleaf Files ice, phone (B00) 553-9647, in 
are punched to fit standard 3- lowa (319) 263-8144. 


DATA 
DEFENDER. 
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That cuts the usable width of the screen | Even machines like the TI Pro have the In next issue’s column, we'll take a 
down from 80 columns to 78. In many | means to emulate the IBM BIOS when | closer look at the problems involved in 
circumstances, of course, this isn’t much | they can’t duplicate the IBM display | using the BIOS services and why using 
of a price to pay to achieve near 100-per- | screen memory. my first driver offers a better way. | | 
cent compatibility with all the MS-DOS 
family of computers. 























































ANSI Option 

Anyone who wants to write software 
that at least attempts to be DOS-generic 
should seriously consider using the 
ANSI driver as an option within their 
programs. With relatively little program- 
ming effort, it extends the usefulness of 
your programs to all those machines out 
there not compatible with the PC. 

Nonetheless, although I think that 
adding the use of the ANSI driver to your 
programs is important it’s clearly not the 
main issue. The key issue is how to write 
programs that will successfully generate 
display screen output on the computers 
that really count to us—the PC family. | 
We need a way of working with the dis- 
play screen for every member of the PC | 
family, present and future. This should 
also include members of the extended 
family, such as the Compaq and the nifty 
Data General One. And why exclude the 
distant cousins, the nice but only quasi- 
compatible computers like the TI Profes- 
sional? 

We also need to consider the operating 
system environments—all the versions 
of DOS through the current 3.10 and on 
to the 4.00 series and other environments 
such as TopView. 

As it tums out, there is a simple uni- 
fied approach to writing software with 
screen output methods that will work in 
all these situations. In this approach, the 
users do all the screen output work with 
the BIOS services (the method resorted 
to by my second driver, mentioned 
above). Using the BIOS services works 
beautifully for all the situations I’ve 
mentioned, including TopView and even 
the TI Professional and similar ma- 
chines. That’s because the IBM BIOS 
services have become the most nearly 
universal standard for software support. 


Taxtime is a highly Integrated tax preparation program for use 
as a template with Lotus 123 and Symphony. It takes only 10 
seconds to recalculate all forms, is easy to use, and Is IRS 
approved. Federal 1040 and state forms are $95.00, bers orate 
returns are $195, and annual updates are only $45 to $75. All 
Programs require Lotus 123 version 1A and 256Kb or more 
memory. To order programs or free detailed catalog phone 


800-227-2634 ext 998, or In Calif 800-772-2668 ext 998. 


A product of Austin Scientific, In Cc. 
ny 1259 El Camino, Suite 260 
rt A Menlo Park, CA 94025 
Dealer inquiries welcome. 


123 and Symphony are trademarks of Lotus Development Corporation. 
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FROM THIS DAY 

FORWARD ALL Pc 
OWNERS WILL USE 

C.ITOH PRINTERS... 

OR BE DOOMED 
TO FAILURE, 


You can buy a printer that spends half 
its life being fixed. Or, you can buy aC. Itoh. 

C. Itoh printers are known the world over 
for doing their job over and over. 

Fact is, most of our PC-compatible Pro- 
Whriter™ and StarWriter™ printers in steady 
use for more than three years have never 
even seen the inside of a repair shop. 

It's because we've put them through 
thousands of hours of testing under the 
most extreme conditions. Scorching tem- 
peratures. Sweltering humidity. Nothing 
slows them down. 

Our ProWriter dot matrix printers zip 
along at up to 180 characters per second, 
which equals an incredible 100 lines per 
minute. 

Our StarWriter daisy wheels give you 
letter Quality at speeds ranging from 20 to 
55 characters a second. 

Our warranty is one of the best in the 
business—a full 12 months, backed by over 
400 Service Centers coast to coast and the 
resources of our 126-year-old parent com- 
pany with over $60 billion is sales annually. 

Because of C. Itoh reliability, we sell two 
million printers a year to people who can't 
stand failure. Your printer dealer will be 
happy to make it two million and one. 

For more information, just write C. Itoh 
Digital Products, Inc., 19750 South Vermont 
Street, Suite 220, Torrance, CA 90502. 

Or phone toll free 1-800-423-0300, 


=.0uetn 


DIGITAL PRODUCTS 





© 1964 News Group Chicago, Ine hat 





™ProWriter and StarWnter are Tademarks of C Itoh Digital Products, Ine. 
© 1984. Itoh Digital Products, Inc. 
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5 Ways Perfect Link Software Helps You 
Get the Business Information You Need. 
Faster and Easier. 


The more information you have, the easier it is Electronic mail transmits your 


to make smarter business decisions. And Perfect 
Link” telecommunications software makes it simpler business documents instantly. 


than ever for your PC to connect with the world. 


faerie 


Automatic installation makes 
using your modem a snap. 


We ets te oe 
Melly Mater « Wrepping Mareres 
FRU Us! Lor Bogner 
Mogner '@ Wor Ide iy Wal Ipaper 


sa! lemper for your new Welty Water S idnepene terttten erore tr 


supports virtually every = “i cio 

popular modem. Set up your . — 

modem once, and you Send mociinelits and reports from PC to PC via 
never have to spend time Western Union EasyLink™” or MCI Mail.” Without 
setting it up again. any file modification. 


Pertect Link compatibility a 


Wireless transfer reads diskettes 
from different operating systems. 





an Seattle is aS easy as 
a single keys 


Touch a key and automatically dial and log-on to | 
major services like Dow Jones. And The Source.” 
So the business information you need is right at 
your fingertips. You can transfer information from 
adiskette created by aCP/M® 
operating system to one created 
by DOS. Or vice versa. Which 
means that even if your business 
has more than one kind of per- 
sonal computer, Perfect Link soft- 
ware can make all your disks 


2 Ages to major databases 


compatible. 

For the name of the Perfect 
Software dealer nearest you, call 
(800}621-8300 In Calitonvia, call 
ria} 751-5890. 





‘Terminal emulation lets you "a The Perfect Wa 
communicate with a ly 
mainframe or minicomputer. to Link Better. 


Here's powerful new capability for your PC. You 
can emulate terminals including IBM® TeleVideo® 
and DEC® VT-52. And plug into mainframe and 

; minicomputer information. 





[ect Sonate fe Sake or ipe BM FC . (BM PCjr, Appte le/tic computers, as well as for computers that use MS-DOS, CP/M-80 and CP/M-86. Because of differences in computer architecture some 
leatures may not be available on every version 
EasyLin& is & service mark of Western Union. MCI Mail is a trademark of MC! Somerton: 6 Msgs ts a registered trademark of international Business Machines Corporation TeleVideo is a ee ane hy tadernerk 


of TeleVideo Systems. Inc. DEC ts a registered trademark of Digital Equioment Corporation. The Source is 2 service mark of Source Telecomputing Corporation Apple is a bs gon 
soe inc bes DOS isa rousieres trademark of Microsott ation CP/M is a registered trademark of Digital Research Corporation Perfect Sottware and Perfect Link are trademarks of 
Software, inc., used under licen: © 1984, THORN EMI Computer Software, Inc All rights reared 
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SPOTLIGHT. 


MANAGER THAT 


The Spotlight™ program offers a combination of online desktop accessories unmatched by any 
other organizer. Six accessories, all with exclusive capabilities, make Spotlight the single most 


effective business tool that businesspeople can use to organize their workday. 


Better yet, Spotlight takes only 10 minutes to learn. Just a keystroke suspends your 
application program, giving you a window into Spotlight. Another keystroke mings you back 


to where you were just as quickly. It's that easy. 


Spotlight a window to your workday. 


Spotlight's full-color, easy-to-read windows organize all your business tasks in no time. 

















Shows Print all 

a monthly. or part 

calendar of your 

at your schedule. 

request. 
Audible ; Customize 
alarm signals LI ae 
appointments, —~ : 
Een Appointment 
what program Book. 
you're using. 

Mak 

Schedule 4 4 

standing weekly Sete 

meetings 

for autamatic am 

posting : 

to your daily Standing 

schedule. weekly 

meetings 

Schedule are shown 
meetings differently 
in 15, 30, or 60 from scheduled 
minute meetings. 
increments. 

Alerts The current 

you to date and time 

averlapping Names accessory always 


meetings. in use. in sight. 


THE DESKTOP 
MEANS BUSINESS. 


Check before you buy. 
Only Spotlight has accessory combinations that work this hard. 


=—=\\ APPOINTMENT BOOK Only Spotlight shows you overlopping meetings 
ond sounds on alorm to remind you of importont times in your doy. Schedules 


up to 90 oppointments o doy. Customizes your schedule formot. And lets 
you print out oll or port of your schedule. 


DOS FILER Only Spotlight lets you perform DOS tosks without neni DOS com- 
monds. Formots disks without interrupting your work. Copies, renomes files, ond mokes 
new directories. Sorts ond seorches through files ond directories. 


PHONE BOOK Only Spotlight’s outodioler odds long distonce occess codes os 
o needed. Quickly finds o number from up to 18,000 outomoticolly sorted phone 


ga \ listings. Includes extro room for oddresses. Accurotely sorts internotionol 
iad choracters. 








NOTEPAD Only Spotlight lets you call up a notepad, jot down informotion, 


ond outomoticolly file up to eight poges of notes to use in onother progrom. Edit your 
notes ond print them out os needed. 


INDEX CARD FILE Only Spotlight lets you creote o mini-dotobose of informotion. 


_ Stores up to 36 different cotegories of information with 500 information cords in eoch. 
’ Perfect for client lists, inventory, or port numbers. 


t= CALCULATOR Only Spotlight solves moth problems with o 12-digit business 


ay, colculator. Provides o visuol mop to your a And lets you li is 
onswers bock into the progrom you're using. 


4 
] 





: es = = - aad 
Spotlight runs Se with every major program for the IBM PC, XT™ or AT™ With this kind 
of productivity and control at your fingertips, Spotlight is truly a businessperson’ s tool, not just 
another software gimmick. 


Stop by your nearest computer dealer and ask to see Spotlight, 
the desktop manager that means business. 


System requirements: IBM® PC, XT™, or AT™ or COMPAQ® portoble computers, one disk drive, 75K memory for RAM 
resident portion, DOS 2.0 or higher. Printer optional. Con be inslolled on hord disk. Runs with most IBM PC software. 


Spotlight 


By Software Arts~ 
27 Mica Lane, Wellesley, Massachusetts 02181 





CIRCLE 212 ON READER SERVICE CARD 


Give people the tools they need, 
and there 1s no limit to what they achieve. 


Announcing the first major 
breakthrough in Won Pence 
technology since WordStar. 


Now, state-of-the-art 
comes easy. 


Introducing WordStar 2000, a totally new 
word processing program from the makers 
of WordStar. 

WordStar 2000 removes all limits from 
word processing. From what you can create. 
From what you can achieve. 

Because WordStar 2000 lets you do 


everything. 
Easily. 
From windows, to undo, 


to spelling correction, WordStar 2000 
does it all. And more. 


WordStar 2000 gives you the works. 

“Windows” allows you to work on different 
documents —simultaneously. “Undo” lets you 
replace text you mistakenly removed. A built-in 
spelling corrector checks and corrects mis- 
spellings from over 97% of the most commonly 
used words 


we - 

WordStar 2000 also has a “typewriter 
mode” to fill in forms or envelopes easily. Plus 
“format sheets, which give you ready-made 





headings, tabs and margins at the touch of one 
key. It can even create and update footnotes. 


Finally, a truly integrated 
word processing system. 


WordStar 2000 goes well beyond words. 

It comes with a built-in five function calculator. 
A built-in mail m enables you to mass pro- 
duce form letters. Get our special Plus package 
and you also get a built-in mail list data base that 
allows you to create, update and sort your own 
mailing lists. Also a built-in indexer. Not to 
mention built-in telecommunications capabilities. 

All integrated together, so you never have 
to leave the program. 


The only word processing program 
that interacts with you on your level, 
whatever your level. 


Before we created WordStar 2000, we studied 
the way people worked, and thought. We also 
drew from our experience with over 1,250,000 
WordStar owners. 








As aresult, the keys you 
press are the keys you'd expect to press (“c” for 
copy, “p” for print, etc.). You may also use your 
computer's function keys. Menus have been 

ree ae designed for easy access to all functions. 

And MicroPro’s exclusive “tutor-in-your- 
computer~” makes learning fast and fun. 

WordStar 2000 is the easy word pies 

gram you'll never outgrow. Of course 
original WordStar and WordStar for PCir wal con- 
tinue to provide substantial and proven word 
pr uae capability for those with more modest 
udgets. 

See your local MicroPro dealer today or call 
(800) 297.6703 [in CA (800) 632-7979] for the 
dealer nearest you. 

So you can remove all limits from what you 
can achieve. 


Current WordStar owners can upgrade to WordStar 2000 quickly and 
easily through their dealer, or by calling MicroPro Customer Update 
(800) 227-5609, 9am-3pm P.S.T. 





WORDSTAR 


a, 


Now there are no limits" MicroPro. 
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One wrong key. 
The slightest slip. 


And your accounts receivable 
are accounts irretrievable. 

It can happen to you—because 
a leading cause of data loss is 
human error. If you employ people 
and computers, you’re vulnerable. 

Unless you backup your data. 


Every day. 
No matter what. 


SHE’S TEMPORARY. 
THE DAMAGE IS PERMANENT. 
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The smartest way to do that 
is with a Tallgrass HardFile™ 
Mass Storage System. 
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Shown above, the 20 megabyte Hard File 
with 20 megabyte tape for $2,995. 






TALLGRASS SELLS MORE 
HARD DISK STORAGE WITH 
CARTRIDGE TAPE BACKUP 
THAN ANYONE IN THE WORLD. 


» Tallgrass took the industry’s 


most reliable medium—magnetic 


, tape—and perfected a format 


that's becorne the standard for 
personal computers. 

We used a removable tape 
cartridge to store data out of 








harm's way. And made two ver- 
sions. Our 3000 Series HardFiles 
combine tape’s accuracy with 
the enormous capacities of hard 
disk, providing 12, 20, 35 or 70 
megabytes storage with a remov- 
able cartridge tape for backup. 
Our 4060 tape storage system, 
for personal computers with 
hard disks built in, supplies 60 
megabytes of backup capacity. 
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Result: the world’s best selling 
mass storage systems with the 
most reliable data protection. 

The only kind to have when 
facing a permanent problem. 

For a free brochure, your 
nearest dealer, and more 
good reasons to backup, 
call 1-800-228-DISK. And 
solve your problems 
permanently. 
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Local Area 
Networks 





The Editors of PC 


elcome to the next stage of micro communications. PCs are getting 
better at talking directly to each other. Local area networks enable 
neighboring PCs to share data and hardware resources. 
Although sharing may bring down costs, it raises issues that 
standalone PCs, minding only their own business, never had to confront. For 
example, what configuration for connecting micros gives the speediest data 
transmission or has the fewest repair problems? How can you be sure that 
someone else won’t write over the database record you wrote or that your co- 
workers will be able to read it? In the following pages, we’ll explain how net- 
work components go together and help you answer some of these questions. 
PC Magazine also looks closely at 13 local area networks and compares them 
using carefully devised benchmark tests. Charts that show cost per node and 
available features will help you inake a well-informed network choice. 
As if this weren’t enough, we present a well-rounded preview of IBM’s 
brand-new PC Network boards and an early look at IBM’s network software. 
With so much information at your finger tips, you’ll be in great shape for 
getting your net working. 
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Local area networks are confusing, confounding, fast, and fabulous. 
They are hard to explain and test. And they are the wave of the PC future. 


———— 
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fires and street riots. Just as soon 

as you think you understand 

what is happening in one area, 

something else happens nearby. 
You aren’t quite sure how the events are 
related, and it’s impossible to react to 
every happening, but you can be sure the 
fire or the riot—or the network trend— 
will spread. The topic of local area net- 
works (or LANs) is spreading to include 
telephone systems and the newest multi- 
user microcomputers from IBM and 
AT&T. 

Local area networks are for sharing. A 
local area network is a communications 
path between one or more computers and 
different peripherals, and so relatively 
expensive devices with excess capacity 
can be shared by several users. This simple 








ocal area networks are like forest | 





The Lay 
Of the 


LANs 


Frank J. Derfler, Jr. 


function may be handled in ROM (read- 
only memory). Systems with more than 
this basic capability must include network 
software with various levels of sophistica- 
tion that controls activity on the net- 
work. 

You may find installing a local area 
network beneficial if you frequently need 
to share data among microcomputers in 
the same office or geographic area. You 
may find it economical to buy a LAN if 
you have a hard disk system that is not 
filled by one user. (As we shall see later, 
sharing a hard disk and sharing data are 
two very different things.) Economy and 
operational convenience may both play a 
part in your decision to tie several printers 
and computers together with a network 





system. 
The decision to investigate using a local | 


area network is easy to make. The deci- 
sions about what kind of network to buy 
can become very complex. 


First Priority 

Articles about local area networks are 
full of technical descriptions and buzz- 
words. This article is no exception, but 
before we tackle media and topology, let’s 
discuss the factor you should consider 
first: software. My best advice is to inves- 
tigate the features and performance of the 
network software closely before you even 
think about other factors such as price or 
ease of installation. 

Think of LAN software as another pro- 
gramming environment you have to work 
through, just like DOS, BASIC, /-2-3, 
Desgq, or IBM's announced TopView soft- 
ware. The LAN software will add its own 
restrictions to those of DOS and give you 
more capabilities than you can have by 
simply changing the printer and serial 
ports with BASIC statements. You will 
have to interact with the LAN software just 
as you do with DOS, and, depending on 
the design of the software and the func- 
tions you want to perform, that interaction 
can be a prominent burden or transparent ° 
pleasure. 

The major features to look for in the 
software available for networks depend 
on the way you intend to use the network. 

Your local area network may reach 
people with many different levels of 
sophistication. The software must be sim- 
ple enough so that people can get a job 
done even if they have little training or 
haven't used the system in many weeks. 
But at the same time, working through the 
menus must not be tedious for experienced 
users. Some local area network software 
packages come with several modules (log- 
on, resource selection, print spooling, and 
so on) that must be run in sequence to take 
advantage of the features of the network. If 


| this modular approach is used, the mod- 


ules should be selected from the menu by 
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Now that several users can share disks and data through LANs, 
many ask what kind of network to buy. The decision can be complex. 





Figure 1: The network maintenance staff can readily troubleshoot any node of a star topology network from its central hub. 


function, and related modules (for exam- 
ple, logon and security access level) 
should be linked so that the person using 
the program knows both programs have to 
be run and is shown the proper sequence 
for their use. 

Novell, Corvus, Nestar, and Fox 
Research have some of the best network 
software packages available for micro- 
computers. Novell is making a particularly 
strong impression on the industry because 
its software is being used by other compa- 
nies, such as Quadram, marketing total 
network systems. 


Share and Share Differently 
Read the fine print in the description of 
the disk-drive-sharing software, because 
there are many different programs with 
many different capabilities. The local area 
argot refers to a central system providing 
one disk every station can use as a “‘file 
server.” 
Other disk-drive-sharing software al- 
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lows peer stations to share each other’s 
drives. In the most primitive form of this 
software, every station on the network that 
shares a portion of a disk drive (hard or 
floppy) operates only in its own work- 
space on that disk. 

Sharing a single data or program file is 
not possible. If two or more people want to 
use a file, it must be copied (by a network 
software command) into each person’s 
disk workspace. If the file is being updated 
by one network station, the changes will 
not be automatically passed to the other 
stations. Often, advertising for network 
software of this type says microcomputers 
using different operating systems (for 
example, CP/M and Apple DOS) can 
operate on the same network. This claim is 
technically true, but it is less frequently 
true that microcomputers using different 
operating systems can interact on the net- 
work. Only a few manufacturers have sup- 
plied utilities that are able to bridge the gap 
between operating systems, and those util- 




























ities usually operate slowly. 

The difference between disk sharing 
and data sharing is more than semantics. 
Data sharing involves being able cither to 
have users on different computers access a 
data file one at a time or to have multiple 
users access a file simultaneously with 
adequate protection for all. 

The ability to allow multiple users to 
access a data file is valuable, but only a 
few companies, such as Fox Research, 
software. Instead, the most common prac- 
tice is to write networking software that 
simply provides the signals to more 
sophisticated applications programs, 
which then do the final job of allowing 
simultaneous file sharing. Thus a few net- 
working programs, such as 10-Net, will 
allow you to share files using standard ver- 
sions of MS-DOS programs. Other net- 
work software forces you to use specially 
designed multi-user programs for your 
database management, accounting, or 
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tions programs must be available in ver- 
sions that will work with the networking 
software you choose. So one decision on 
software leads to another. 

In business networks, not every person 
using the net should have the ability to 
write to and/or read every file. The net- 
work software should be able to link cer- 
tain user names and passwords together 
with system capabilities. In addition, mul- 
tiple levels of passwords should be re- 
quired to perform different critical system 
functions. If you have payroll, accounts 
payable, or personnel information on any 
Station in your network, security should be 
important to you. 

If networks are for sharing, sharing 
printers should be a high priority. Simple 
printer-sharing programs allow one net- 
work station to “‘sign on’’ to a printer and 
capture all its attention. If you attempt to 
sign on to a printer while someone else is 
using it, you may see a message like **re- 
source busy.’’ You then have a problem of 
intraoffice coordination. You have to find 
out who is using the printer you want and 
determine when that person will be done. 
This kind of problem can be solved by 
print -spooling software. 

In the best network software packages, 
print spooling is an integral part of printer 
sharing, but you have to ask to be sure. 
Print spooling simply allows you to send 
your text to the desired printer when you 
are ready to send it, regardless of the status 
of the printer at the time. The material to 
be printed is held somewhere on the net- 
work until the printer is ready to go to 
work for you. You can move your facts, 
words, and figures out of your workspace 
and into the print spool, then move on to 
other jobs. 


Communications 

Some users of network systems need to 
communicate with specific kinds of main- 
frame computer systems. The network 
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word processing functions. These applica- | 








software may include the ability to 


exchange data with large computers using | 


communications protocols unique to IBM, 
Honeywell, Burroughs, Sperry, or another 
manufacturer. Often, LAN purchasers 





he ability to allow 
multiple users to 
access a data file is 
valuable, but few 
companies provide this 
capability in their 
networking software. 


have large computers using the IBM 3270 
communications system. Network soft- 
ware has been announced by IBM (and is 
available from other companies) that 
makes the big computer think the network 
is an IBM 3274 cluster controller working 
with IBM 3278 terminals. Also, a network 
may need to accept as a member of the 
network a station that enters through a 
dial-in port. 

Most local area network systems give 
the stations that are active on the network 
the ability to exchange short *‘chat”’ mes- 
sages. These messages often appear on the 
bottom line of the screen and sound a beep 
to announce their arrival. Messages of this 
kind can be used to coordinate operational 
activities, such as the shared use of a print- 
er. However, chat messages are not stored 
in the system. They appear on the screen, 
and then they are gone. More permanent 
messages are sent through electronic 
mail. 

The software available for electronic 
mail systems on local area networks 
ranges from excellent to awful. Mail soft- 








ware must recognize the addresses of 
many users and store messages addressed 
to them. On-line editing and the abilities to 
forward, reply to, discard, and send mul- 
tiple-address messages are all important 
features of mail systems. 

The functions I have listed are almost 
completely dependent upon the network 
software. Although a lot of network adver- 
tising seems to stress media and protocol, 
which we will discuss next, the fastest 
communications media and most exotic 
network protocol will do you little good if 
the network software isn’t able to give you 
the services you need. So again, I stress: 
Look at the software first. After you find 
the functions you want in one or more net- 
works, look at the other factors that may 
make a difference to you: media, topolo- 
gy, and capacity. 


Media 

The word media is a local area network 
buzzword. What it refers to is wiring. Lo- 
cal area network connections use three 
gencral categories of wiring: coaxial cable, 
fiber optics, and twisted-pair cable. 

Coaxial cable systems owe a great deal 
to the popularity of cable television. The 
quantities of cable and connectors pro- 
duced for the cable television industry 
have reduced the prices of these items for 
local area network use. However, all coax- 
ial cable is not created equal. Certain phys- 
ical network arrangements benefit from 
the use of large-diameter cables as main 
trunks, with smaller cables as local feed- 
ers. Some coaxial cable networks require a 
substantial investment in equipment to 
translate the radio frequencies used on the 
cable, but other networks simply tie 
together the pieces of equipment on the 
network with chunks of cable. Coaxial 
cable systems are sold by Quadram, 
3Com, IBM, Xerox, and many other man- 
ufacturers. 

Fiber optic media systems are rare, but 
they have one practical advantage over 
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coaxial systems. They are immune to 
interference caused by electrical or elec- 
tronic devices. If you have to run a local 
area network into an area of heavy indus- 
trial activity where welding and motors are 
present, or if you have to work in an area 
of strong radio frequency interference, you 


should consider a network system using | 


fiber optic media. Honeywell is one ven- 
dor that has what seems to be a mature 
fiber optic product. In most cases, fiber 
optic cable can be substituted for coaxial 
cable with no change to the network soft- 
ware. 

Look at your desk telephone. See the 
wire going between the phone and the 
wall? That’s one type of twisted-pair wir- 
ing that is rapidly gaining acceptance. It 
may be flat or round, but it usually has four 
of more conductors inside that can carry 
computer signals in addition to voices. 
This type of wire is easy to install and costs 
fitle on a perfout basis. But it has limita- 
tions in capacity and speed and is suscep- 
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tible to interference from electrical and 
electronic sources. Twisted-pair wiring of 
this type is used on the recently announced 
AT&T Information Systems Network and 
on networks sold by Fox Research and 
AST Research. One member of the Quad- 
ram family of networks also uses twisted- 
pair media. 


Cost and Lesser Media Matters 
The primary reason for examining the 
media that a local area network uses is 
cost. A good secondary reason is capacity, 
but this comes into play only if you want to 
pass a great deal of data quickly or put 
services such as video on the network. 
Fiber optic systems are still the most 
costly media, because it is difficult to find 
people who are trained to install and main- 
tain the fiber cables. This situation is 
changing as more communications carri- 
ers install lightwave systems, but costs of 
$10 per fout and $50 per termination in 
small installations are now average. 











Figure 2: A network laid out in ring topology uses the least cabling. Expansion of the network may require changes at every node. 


Coaxial cable can be physically diffi- 
cult to install if your building is not 
designed with large vertical cable ducts 
and false ceilings or floors. A commonly 
quoted price for coaxial is $4 per foot and 
$40 per termination. 

Twisted-pair cable can cost pennies per 
foot and only a few dollars per hook-up. 
You may already have telephone wires in 
the walls of your building that can be used 
by a local area network designed for twist- 
ed-pair wiring. 

The hottest technical issue enlivening 
the local area network arena used to be the 
argument over whether to use baseband or 
broadband media. The issue revolves 
around the way the coaxial cable connect- 
ing the network stations is used electrical- 
ly. Broadband systems use the cable like a 
radio link and broadcast a wide number of 
frequencies over the cable. Network sta- 
tions can be tuned to specific frequencies 
40 form thei-own subnetwork: juctas you 
tune the channels on your television set. 
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Baseband systems treat the cable like a 
piece of wire and send strong pulses over it 
that every station receives. Broadband net- 
works require more electronics and logi- 
cally should be more expensive to install 
and maintain. But their cables can be used 
to pass, in addition to data, television sig- 
nals, environmental and security system 
signals, and almost any information you 
need to move around. Baseband networks 
are good only for digital data (including 
digitized voice). 

People fought over the issue of broad- 
band versus baseband as if the fate of 
nations depended on it. The fight seems to 
have calmed down, but neither side has 
won. Each has gathered its own devotees 
and followed its own path. The broadband 
folks sometimes try to convert people 
using baseband by offering them special 
channels on which they can operate just as 
if they were in a baseband system, but the 
fight seems to have gone out of both 
sides. 


Unless you want to pass television sig- 
nals on the same cable you use for your 
data network, you shouldn’t care if it is 
broadband or baseband. If you don’t care, 
don’t even ask. 


Topology 
Topology refers to the lay of the LAN 


land: the way information flows on the 
network. Typical topologies are the bus, 
ring, and star (see Figures 1, 2, and 3, 
respectively). A bus system runs along 
like the branch of a tree; stations hang off 
the bus like leaves off the branch. Most 
bus systems use coaxial cable media. Ring 
systems move information around a ring 
of stations connected as if they were hold- 
ing hands. Ring systems use either cable or 
twisted-pair media. Star systems route 
everything through a central point, which 
may be a powerful computer or simply a 
central wiring splice called a hubbing 
device. 

Bus systems are easy to understand. 








Every station hangs off the bus and listens 
to the traffic as it goes by. If a station 
wants to put some traffic on the bus, it 
merges its traffic with the data stream the 
way you might merge onto an express- 
way on your way home from work. 

But things are less simple when you are 
dealing with ring and star networks. IBM 
is the culprit responsible for twisting the 
simple ring network into something much 
more complex. IBM wanted to achieve 
two ideals in network design: short cables 
and easy troubleshooting. A ring network 
gives you relatively short cables, but a star 
network lets network maintenance people 
test the system from a central point. So 
IBM twisted the two ideas together and 
proposed the star-ring topology. 

In the IBM topology each node (a node 
may serve several stations) is attached to a 
double run of cable coming from some- 
thing calied a wiring concentrator. The 
double cable runs to each node are con- 
nected to form a large ring. The wiring 














: Nodes share a transmission medium in the bus topology. It is easy to add stations; a defective one won't crash the network. 
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concentrators are connected to form a kind 
of ring of rings. If a cable is broken, it can 
easily be patched around so the entire sys- 
tem isn’t put out of business for a long 
time. Since IBM has not released a net- 
work using this topology, the concept 


would seem to be academic. But, because | 


IBM is IBM, its announcement that the 
company is marketing the cables and parts 
for this kind of network has induced many 
companies to jump on the star-ring band- 
wagon. 


Confusion Zone 

The other confusion factor in the topol- 
ogy game comes from the introduction of 
microcomputers with multi-user capabili- 
ties. The Tandy model 16, the AT&T 
3B20, and many other systems are now 


available that can serve as hosts to one or | 


more simple terminals or microcomputers 
acting as terminals. The IBM PC AT is 
expected to gain multi-user capabilities at 
about the time you read this article. When 
a microcomputer is acting as a terminal 


attached to one of these hosts, uploading | 


and downloading files to and from the 
host, and using printers and other periph- 
erals attached to the host, I see what looks 
a lot like a local area network. In effect, 
technology has taken the concept of the 
star network and pushed it back into the 
shared processing idea of the classic main- 
frame computer. 

North Star Computers has confused the 
issue even more by marketing the Dimen- 
sion, a centralized multi-user microcom- 
puter using an operating system that can 
tun applications software designed for a 
decentralized system, the 3Com local area 
network. So much for easy definitions. 

Another strong entry using the star 


topology is the private branch telephone | 


exchange, or PBX. Modem PBX systems 
are computers that use various techniques 
to connect telephone stations. The tech- 
nique increasingly being used digitizes the 
voices and establishes what is called a vir- 


PC MAGAZINE @ FEBRUARY 5, 1985 








tual circuit or logical circuit among the 
instruments. This kind of PBX can easily 
accept computer data along with voice and 
move it among workstations. Many PBX 
vendors are selling telephones equipped 
with RS-232C jacks. 

The advantage of this system is that it 
uses available cabling and equipment. The 
disadvantage is that, in its present form, 
the system provides only the connection. 
There is little available to do the electronic 





he topology of any 
network that you buy 
should be invisible to 
you. You ought to be 
interested in 

function, not form. 


mail, file transfer, chat, and other func- 
tions described earlier. If, however, you 
can get that software from another source 
(your office system manufacturer), the 
PBX can give you an excellent path for 
connecting the parts of the system. Voice/ 
data PBX systems include ITT’s System 
3100, NEC’s Electra IMS, and the AT&T 
Dimension. These systems have limited 
availability, so be careful in making any 
PBX decision until you check the track 
record of the company. 

The topology of any network you buy 
should be invisible to you. You should be 
interested in function, not form. But if you 
feel it will be important in the future to be 
wired the way IBM recommends, then 


perhaps a system that can use the star-ring 


topology should get extra points in your 
consideration. 

The access protocol used by a network 
is often the first thing you hear discussed 








about a network, and it’s probably the least 
important thing to consider. What do you 
care if IBM’s latest network design uses a 
token-passing scheme or CSMA/CD, as 
long as it has software that works for you 
and can be installed at a price you can 
afford? Having said that, I will describe 
access protocols. But don’t bother trying 
to remember what you read. Come back 
and look it up if there is something you 
need to know. 

Access protocols are the arrangements 
used to ensure that each station has fair and 
equal access to the network. They are the 
tules of the road that dictate who has the | 
tight of way and who must yield. 

One common access protocol is Carrier 
Sense Multiple Access, or CSMA. The 
CSMA arrangement is very similar to a 
citizens band or police radio system. Sta- 
tions with data to send listen to the channel 
and wait until it is clear to transmit. Anoth- 
er feature, Collision Detection (CD), 
allows a station to listen on the channel as 
the station begins transmitting. If it inter- | 
feres with another station, it stops trans- 
mitting and waits some statistically deter- 
mined amount of time before trying again. | 
CSMA/CD is a protocol commonly used 
in coaxial cable systems, both baseband 
and broadband. A good example of a 
CSMA/CD system is Ethemet, marketed 
by Xerox and supported by many other 
companies. The IBM/Sytek broadband 
LAN announced in August also uses a 
CSMA/CD access scheme. 

Network systems with a ring topology 
lend themselves to orderly access proto- 
cols by which each station passes on the 
opportunity to transmit to its closest neigh- 
bor, until a station is found with a message 
to send. This permission to transmit is 
Called a token. When a station with a mes- 
sage to send is handed a token, the token is 
changed to show it is carrying a message, 
and the message to be transmitted is 
attached to the token. The token is then 
passed around the ring, and every station 
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checks the address of the data message. 
The receiving station copies the message 
from the token but then again passes the 
unchanged token along the ring. When the 
transmitting station gets the token back, it 
knows the message has been around the 
ring. The transmitting station erases the 
message and puts an empty token into the 
network. 

Token passing is a good way to move 
data in an orderly fashion on a ring or star- 
Ting system. IBM has announced it will 
use this protocol in its major network prod- 
ucts. I will let you decide how well the 
relatively wild and wooly CSMA/CD 
scheme of the existing IBM/Sytek LAN 
will mesh with this orderly scheme. IBM 
says the two systems will interconnect, but 
I can’t see how it could be a smooth or 
efficient marriage. 


Speed 

I have saved speed for last because it is 
probably the least important factor you 
should consider. Most microcomputer us- 
ers are never going to hit the limits of the 
networks in speed. Disk access speed, 
CPU speed, screen write speed, and print- 
er response speed will slow things down to 
the point at which any network will meet 
the need. IBM rates its PC Net as having a 
speed of 2 megabits per second. AT&T 
rates its network at 19.2K bits per second. 
Yet I wouldn’t let the difference in speed 
influence me in the slightest if I were mak- 
ing a buying decision for a network system 
of microcomputers. 

If you are interested in a local area net- 
work system, your first step is to evaluate 
what you want the network to do for you. 
This sounds like a simple concept, but it 
seems to be ignored by many people who 
love snappy technology or need to ‘‘do 
something!’" to improve an operation. If 
you clearly define your needs and then 
find the network software to meet those 
needs, you will have taken a major step in 
finding the right network system. a 
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The Language 
Of LANs 





This glossary of network terms will help you 


access rights: Permission to perform 
some combination of using, reading 
from, or writing to a computer file. On 
a network system, different users may 
have different access rights. 

bus: A network topology in which one 
channel runs to all nodes on the net- 
work, and each node must recognize 
which messages are addressed to it. 
Because all stations on a bus use the 
same channel to transmit, there must be 
some form of arbitration to determine 
which station can use the channel when 
several nodes have messages. 

Carrier Sense Multiple Access/Collision 
Avoidance (CSMA/CA): A protocol 
requiring that before transmission each 
station check to make sure no other sta- 
tion on the network is transmitting. If 
two stations begin transmitting at the 
same time, the resulting data will be 
garbled, but the sender will retransmit 
the data when it fails to get a positive 
acknowledgment of its message. 

Carrier Sense Multiple Access/Collision 
Detection (CSMA/CD): A method for 
sending data over local networks that 
allows many stations to communicate 
ona single line without any single sta- 
tion acting to regulate the conversation. 
A station with a message to send first 
waits until it can detect no carrier, then 





navigate through the nuances of network nomenclature. 


starts sending its message. If it detects 
another message being sent at the same 
time (a collision), it stops transmitting 
for a short, randomly determined 
length of time. 

chat: A mode in which two or more users 
may type messages onto each other's 
terminals, enabling back-and-forth in- 
teractive conversations through the net- 
work without waiting for electronic 
mail to be sent and received. 

coaxial cable: A type of communi- 
cations cable used for networks and for 
connecting terminals to mainframe 
computers. Coaxial consists of a cen- 
tral, insulated conductor wrapped with 
a braid or foil that shares the same axis. 
This concentric design allows coaxial 
tocarry high-frequency signals, and the 
foil or braid on the outside protects the 
signal from outside interferences, Most 
high-speed networks use coaxial, and a 
bewildering array of types is now avail- 
able. 

Ethernet: A local data network system 
developed by Xerox, Intel, and Digital 
Equipment Corporation. It is one of the 
more popular protocols used on PC net- 
works. Ethernet is a baseband system 
that uses coaxial cable. 

local area network: A connection among 

multiple computers intended to allow 
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the individual stations to share re- 
sources and exchange files. By local 
area network (LAN), most people 


mean a network used at a single office, | 


building, or group of buildings em- 
ploying direct connections, rather than 
a common carrier or private communi- 
cations system. LANs can be classified 
by how they encode data for transmis- 
sion (baseband and broadband), how 
they regulate the flow of data (cartier 
sense, with or without collision detec- 
tion, or token), and their topology (star, 
ting, or bus). 

lock: A software signal that keeps other 
users from accessing or changing a 
record or file while it is in use by a first 
user. Locking can be done at the file or 
record level; if done at the record level, 
only the records in current use are pro- 
tected by locks, while the rest of the file 
can be changed by other users. Locking 
can be done by the network itself, by 
the program, or even by direct com- 
mand of the user. 

node: A connection or switching point in a 
network. It may be a work station, a 
dedicated server, or a connection point 
for routing messages. Most networks 
are limited in the total number of nodes 
that can be connected. 

Open Systems Interconnection refer- 
ence model; A model for networks 
developed by the Intemational Stan- 
dards Organization (ISO), dividing the 
network functions into seven connected 
layers. Each layer builds on the ser- 
vices provided by those under it. By 
dividing the network into layers, a 
complete network can be built through 
the use of different combinations of 
hardware and software. 

protocol: A set of rules for how informa- 


tion is exchanged over a computer net- | 
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work. Protocols can cover the complete 

network interface or be limited to one 
or more of the layers out of which the 
network is constructed. Some of the 
popular protocols used for PC networks 
include the Ethernet protocol and the 
ARCnet protocol. 

remote execution: Execution of a pro- | 
gram on another computer attached to 
the network instead of on the one at 
which the user is located. 

ring: A network topology that routes mes- 
sages through each station on the net- 
work in tum. Most ring networks use a 
tokcn-passing protocol, which allows 
the station to put a message on the net- 
work when it receives a special bit pat- 
tern. Many networks that are logical 
rings actually connect all wires at acen- 
tral hub, thus physically appearing to 
be a star. 

server: A network station that handles 
special chores, such as disk storage, 
printing, or communications. A dedi- 
cated server handles only its special 
chore. In other cases, a PC can be used 
as a server while still being accessible 
as a work station. 

star: A network topology that brings all 





links to a central node. It is more often | 


used for switched circuits such as tele- 
phone exchanges and PBXs than for 
local networks. Some networks, 
though, douse a star shape, running all 
connections to a central hub. But at the 
hub, the links are then connected in a 
bus or ring, so the network logically 
acts as if it had that topography, with 
the star shape merely affecting the ease 
of running the cables. 

throughput: The amount of data transmit- 
ted through the system per time unit, 
usually expressed in some multiple of 
bits per second. Because of overhead 
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and bottlenecks, effective throughput 

may be quite different from the claimed 

rate. 

token passing: A protocol, most often 
used with a ring topology, that regu- 
lates the flow of information by send- 
ing around a special message to tell 
each station when it can transmit. 
Although this takes a certain amount of 
coordination, it guarantees that each 
station will get a chance to transmit at 
regular intervals and thus is favored for 
control and communications applica- 
tions. The IEEE 802.4 committee is 
presently developing standards for to- 
ken-passing networks. 

topology: The arrangement of pathways, 
and therefore the flow of information, 
on a network. The most common are 
rings (where messages pass through 
each station in tum), stars (where mes- 
sages pass through a central node), and 
buses (where each message is present- 
ed to all nodes). 

twisted pair: Two wires that have been 
wrapped around each other, thereby 
lessening any tendency to pick up elec- 
trical noise. Many telephone circuits 
are twisted pairs, and the term is often 
used loosely to refer to a local tele- 
phone circuit. Twisted pairs are the 
least expensive type of wiring and can 
be installed easily with a screwdriver. 
On the other hand, they cannot carry 
data at rates as high as coaxial uses and 
are more susceptible to interference. 
Shielded twisted-pair wiring is popular 
for network use, with most of the cost 
and ease of ordinary twisted pair but 
adding greater noise resistance and 
higher possible data rates. 

user PC: A work station on the network 
available for running user programs. 

~—Steve Rosenthal 
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We make everybody look good. 


cite) 


(ab,d.ef.g,h) 


IBM PC 
(a.b,¢.d.eJ.g,h) 


Appie lle/lic 


(@ebcdef) 
Commodore 64 
{ab.c,e) 
Atari 600 |/-— 
(abc,e) 
Texas Inst. 99/4 
(a,.50,9) 


No matter what kind of computer 
you have, chances are your output 
would look better on an NEC monitor. 

Need the finest in color graphics? 
We've got the monitor for that. 

Need easy-view amber screen for lots 
of word processing? We've got it. 
A bigger screen? A small screen? 





NEC PC-8800 





NEC PC-8200 


(2.b0,8) 








IBM PC jr. 
{2.b,c,0.e,f) 
Apple qt 


VIC 20 
{0.b,c,e) 














Atari 800/1200 
{a.b,c,e) 
Franklin 
(apcdes) 


A more affordable screen? 

Check it out; We've got them. 

So it's no wonder were becoming 
everybody's No. | choice for monitors. 
Special cables or boards may be 
necessary so call NEC service 
department for details. Or see your 
nearby dealer. 


bfyome NEC. 


NEC 


NEC Corporation 


Tokyo, Japan 


NEC monitor models: (a) JB1201: 12” monochrome; (b) JB1205: 12” amber monochrome, (c) JC1215: 12” color composite with audio; (d) JC1216: 12” color RGB; 


{@) JB1260: 12" monochrome; {f) C1460: 14” color AGB; (g) JB1410: 14” monochrome; (h} JC1410: 14” color RGB. Specifications and pnices are subject to change without notice. 


For the location of your nearest NEC dealer dial 1-800-323-1728. In Illinois, 1-312-228-5900. 
NEC Home Electronics (U.S.A.), Inc., Personal Computer Division, 1401 Estes Avenue, Elk Grove Village, IL 60007, NEC Corporation, Tokyo, Japan. 
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Network servers handle a network’s commands and 
functions, controlling the speed, security, and 
convenience of the entire system. 


Networks 


At Your 
Service 





Nat Goldhaber and Winn L. Rosch 


our PC gives you complete con- 

trol. Every command you 

give—every byte that’s 

stored—is easily in reach of 

your fingertips, locked safely 
inside the stamped metal case of your 
computer. But once you link up with a 
network, you lose that intimate control 
over your data. In one giant act (and leap) 
of faith, you put all your trust in the net- 
work. It becomes the ultimate judge of the 
fate of your data. Exactly how much you 
giveup -ahd what you get intewm are 
determined by the structure of the network 
you use. 








The foundation on which most net- 
works are built usually consists of one or 
more special computers that handle most, 
if not all, of the network commands and 
functions. Because these special machines 
exist primarily to service the requests of 
the other PCs in the system, they are usu- 
ally called network servers. 

The role of the network server is so 
important that, for the most part, how it 
functions in relation to your PC defines the 
speed, security, and convenience of the 
entire network. +Henee, knowing “he dif 
ference between the various types of serv- 
ers is essential to an understanding of how 
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networks operate and to deciding what net- 
work will best suit your needs and your 
budget. 

Servers are classed in several different 
ways: as disk servers or file servers, 
depending on how they interact with your 


or nondedicated servers, depending on 
their role in the network and their individ- 
ual operators; and as central or distributed 
servers, depending on whether one or 
more machines are used to service the net- 
work. 

The first classification determines how 
the network works and the kind of soft- 


more limited effect—it may be merely a 
matter of convenience for the server’s 
operator—but can influence both the 
speed and cost of the entire system, the 
third grouping can affect both cost and 
convenience. 


Software Serves Control 
When you’re working on a PC that is 
not connected to a network, all the com- 


storage are handled locally in the machine. 
For the most part, your interaction with the 
computer system is controlled by the disk 
operating system (DOS). It interprets your 
commands, handles disk storage, and gen- 
erally oversees the entire system. 

But DOS’s control is limited: The DOS 
program itself (through Version 3.0) is 
designed to control only a single comput- 


fines of the circuitry of your computer. 
Under DOS, your disk drives are under 
your control and inaccessible to others. 
Moreover, disk drives in other computers 
are inaccessible to you. 

Once you join a network, however, 
much of this changes. As soon as you 
‘*boot up’’ into a network, its controlling 
software adds extra routines to your com- 


machine to interact with the rest of the 


puter’s operating system to allow your | 


computer’s operating system; as dedicated | 


ware it runs; the second division has a | 


mands you give and all the processing and | 


er, and it never reaches beyond the con- | 





network. Whether the servers are disk or 
file is determined primarily by the form of 
the networking software, specifically, 
how the software decides which com- 
mands to process locally and which to 
send on to the network. 

In general, the networking software 
module (for either server type) resides as 











disk server, the 
simplest form of 
network structure, is 
little more than a 

hard disk that can be 
accessed by more than | 
one computer. 


an adjunct to your operating system. Like 
DOS itself, the networking module oper- 
ates in the background, constantly moni- 
toring the goings-on inside your computer. 
It checks to see if any particular activity of 
your application program requires reach- 
ing beyond the PC and communicating 
with the rest of the network. 

When a local request is made, it’s 
passed intact directly to your local 
machine. However, when a request is 
made that requires network activity, the 
network software sends the command to 
its designated target (or remote) machine 
for processing. The major difference | 
between server types is whether the net- 
work software processes your commands 
before or after they get to DOS. 


The Disk Server 
A disk server arrangement is the sim- 
plest form of network structure; in | 





essence, a disk server is little more than a 
hard disk that can be accessed by more 
than one computer linked by the network. 
Network requests are handled by each 
individual workstation exactly as they 
would be by a disk drive in a single-user 
computer. Usually, the shared hard disk 
appears to the individual workstation in 
the system as nothing more than another 
disk drive letter, just one more storage 
device that files can be sent to and 
retrieved from. 

Using this kind of network is just like 
having an additional disk drive attached to 
your machine. If you are working on a 
spreadsheet program, all you need to do is 
direct your SAVE command to the shared 
disk drive, and it is automatically sent to 
the hard disk. 

The software required in each worksta- 

tion for a network using disk servers is 
neither very different from nor more com- 
plex than that used for adding dedicated 
hard disks or even RAMdisks to an indi- 
vidual computer. An additional subroutine 
called a ‘device driver’ is loaded into 
memory. Essentially, it tells your comput- 
er how to use and access the distant disk 
drive. As far as the individual computer is 
concemed, the remote disk drive operates 
in the same way that it would if it were 
local—that is, when you access the 
remote hard disk, it is under the control of 
your individual workstation’s disk operat- 
ing system. 
“Hence, in the disk server implementa- 
tion, DOS remains in control. The soft- 
ware structures that DOS needs to com- 
mand your own disk drives—all directo- 
fies and the file allocation tables, or FATs 
(which determine and organize exactly 
where each block of data is stored on the 
disk), plus those used in operating the net- 
work—are handled locally. 

The network device driver’s task is to 
make a remote resource operate in con- 
junction with these local data structures. 
The local computer’s DOS processes the 


PC MAGAZINE @ FEBRUARY 5, 1985 
















































necessary information from the FAT to 
find the location on the server's disk where 
the information it needs is stored. 

Although the permanent copy of the 
FAT is recorded on the server's disk, the 
data in it must either be sent down the 
network when the workstation needs to 
find a block on the disk, using up network 
time, or a copy of the FAT must be stored 
in the workstation’s memory, consuming 
additional memory in each workstation. 

Normally, PC-DOS, unlike some oper- 
ating systems, keeps a copy of the FAT in 
the computer’s memory to speed disk 
access. Otherwise, the disk drive would be 
required every time the computer needed 
to read a FAT entry. It would have to use 
the FAT to find a cluster of data on a disk, 
skate across the disk to that cluster, then 
move back to the FAT to find the next 
cluster, and so on. 


The FATs Domino Effect 

A problem can arise when several com- 
puters work on the same file. Each work- 
station reads its own copy of the disk FAT 
into its own memory when it starts to work 
on the disk. Each station updates its copy 
of the FAT independently in its own mem- 
ory, So it’s likely that each computer will 
create a different FAT. When each com- 
puter writes its copy of the FAT back to the 
disk, it will be unaware of the changes 
made by others in the network. As each 
workstation rewrites its own copy of the 
FAT back to disk, the changes previously 
made in the FAT by other computers can 
be overwritten and lost. 

One common method of minimizing 
this problem and adding flexibility to disk 
server networks is to divide the server's 
hard disk into several ‘‘partitions’’ or 
‘user volumes,” each of which, though 
only part of a single physical hard disk, 
acts as an independent logical disk to the 


network. These partitions can be of a fixed 


or variable size, usually within some size 
constraint, if only DOS’s normal 33- 
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megabyte volume limit. In some systems, 
the size of each partition can be varied 
(usually during installation), while in oth- 
ers it is predetermined by the network 
manufacturer. 

The volumes (partitions) are allocated 
to the workstations in the network. Usual- 
ly, each workstation gets one or more pri- 
vate volumes, the data in which can be 
changed only by that workstation, elimi- 
nating any conflicts. Public volumes are 
shared by a number of workstations. 

Some public volumes are read-only: 
They cannot be changed by the individual 
workstations, only by an authorized net- 
work overseer or network manager, and | 
usually only at the network disk server | 
computer itself. Read-only public vol- | 
umes are generally used to provide 
unchanging databases and common access 
to programs to be shared by all network 
users. 

Read/write public volumes are shared 
by a designated number of workstations in 
the network or by all of them, and they can 
be changed and updated by any of the 
workstations granted access. These vol- 
umes are generally used for common data- 
bases that need to be independently 
revised by different workstations. Howev- | 
er, without some means of guaranteeing | 
only one workstation at a time access to | 
each file in the volume, the files in a read/ 
write public volume can be corrupted. 

Disk server networks vary primarily in 
the amount and form of security used to | 
prevent simultaneous read/write access to 
a single file. In general, they limit the net- 
work so only one workstation can use a file 
at atime, and any others needing access to 
that file must wait their turn. 





The File Server 

A file server network is more sophisti- 
cated than a disk server network. Although 
the hardware needed to mun a file server 
network is more or less the same as that of 
a disk server network, the network soft- 


ware is much more complex and flexible. 
Instead of the network appearing to each 
workstation as additional disks, the work- 
stations access the network via individual 
files (hence the name). 

Just as with a disk server network, a file 
server network adds an additional software 
module to the workstation’s operating sys- 
tem when it is first booted up. Rather than 
operate under DOS’s control, this addi- 
tional software acts as a shell that filters all 
requests made to the operating system. 
These requests are intercepted before they 
ever get to your computer’s operating sys- 
tem; hence, the shell effectively controls 
DOS. 

Once the networking shell is in control, 
it passes requests that can be handled 
locally through to the operating system to 
be serviced normally by the local machine. 
However, requests for a remote resource 
(the hard disk on the file server) are sent 
directly to the network and never get to the 
local machine’s operating system at all. 
The network routes the commands to the 
file server, and they are fulfilled by the 
Server's operating system. 

In the file server configuration, the 
local workstation only requests a file; the 
server hunts through its own FAT to find 
the individual data blocks. The server 
always ‘‘knows”’ the status of a given file. 
Consequently, two or more users can 
share the same file. The instant one user 
makes a change, the server’s FAT is 
updated. Since all users working on that 
file use the same FAT, it is updated for 
everyone much more rapidly than is pos- 
sible in a disk server. 

The file server structure leads to some 
obvious system efficiencies. Because all 
of the necessary file structures do not need 
to be repeated, less memory is required at 
each workstation. A database can be 
simultaneously shared by multiple work- 
stations. Partitioning of the hard disk is no 
longer necessary; the entire hard disk can 
be used by each user. All of the areas can 
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be designated as common and written to or 
tead by all. 

Practically speaking, of course, you 
may not want everyone to get into every- 
thing on the disk, so in real-world network 
systems, network vendors generally pro- 
vide utilities to assign privileges to users 
that may block or allow their access to 
sensitive files. Nevertheless, file servers 
provide much more flexibility than do disk 
servers. 


Multi-Operating System Networks 
Because personal computing standards 
are continually changing, it’s important 
that any network be flexible enough to 
adapt to those changes and embrace a vari- 
ety of standards, particularly among oper- 
ating systems. Through the years, a busi- 
ness may acquire several computers, each 
having allegiance to a different standard— 
perhaps one of the three current versions of 
PC-DOS, or even MS-DOS, CP/M-80, 
CP/M-86, the UCSD p-System, TRS- 
DOS, Apple DOS, TurboDOS, UNIX, 
XENIX, Oasis, or PICK (to name but a 
few!). Fortunately, networks have several 
ways to link different operating systems. 


most straightforward way is to partition 
the hard disk for different operating sys- 
tems. Because each volume is separately 
under the control of a workstation, it can 
be managed as required by the particular 
Operating system used by that worksta- 
tion. 

Although such a system can allow sev- 
eral workstations, each with its own oper- 
ating standard, to share a common 
resource such as a printer, simple parti- 
tioning offers no meaningful way to share 
data between different operating systems 
in real time. File structures may be trans- 
lated between operating systems to share 
information, typically through a program 
that reads a file from one partition and 
writes it to another, a time- and disk- 
intensive task. Hence, networked comput- 
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ers running different operating systems 
can never access the same file simulta- 
neously on a simple partitioned system. 
Moreover, support among a large num- 
ber of different operating systems is rarely 
achieved in practice. Each individual oper- 
ating system requires special network soft- 
ware for both the workstation and the disk 





etworked computers 
running different 
operating systems can 
never access the same 
file simultaneously on 
a simple partitioned 
system. 


server. Every time anew operating system 
is added, new programs for both must be 


| written. 


With disk server networks, perhaps the | 





Networks based on file servers can be 
more flexible. The operating system used 
by the server can be specially written to 
understand the commands and structure of 
the different operating systems used by all 
the workstations in the network. The com- 
mands used by the server then form a 
superset of the commands of each individ- 
ual workstation. Through the server’s 
Operating system, workstations can share 
files created by other machines that use 
different operating systems (provided, of 
course, that both the requesting machine 
and the file use the same data structure). 

File servers can also be the basis of a 
more advanced approach, in which one or 
more servers uses a sophisticated universal 
operating system capable of understanding 
and handling the requests from all the 
workstations in the network. The software 





at the individual workstations translates 
their network requests into the common 
operating system, and the server then ser- 
vices those requests. Any file on the server 
can then be used by any computer in the 
network in real time. Moreover, adding 
additional operating systems to the net- 
work’s repertory is merely a matter of 
writing new software for that operating 
system to communicate with the server’s 
Operating system. 

Understandably, such networking soft- 
ware must be complex, but its rewards 
may prove to be worth the effort. Using 
such a system, you could store the files of 
a Macintosh-based workstation on the 
hard disk of an IBM XT. The file would 
appear in the directories (or catalogs) of 
both machines and be accessible to each 
one whenever needed. 

Such a network makes it possible for 
specialized assembly-line process control- 
ler computers (robot controllers) to be inte- 
grated with computers in, say, the credit 
department, inventory control, payroll, 
and shipping. Each department would 
have the type of computer best suited to its 
needs, running software specific to its 
function. By having the software and data- 
bases functionally distributed among sev- 
eral stations, the network’s speed and effi- 
ciency can be enhanced. In fact, a network 
of low-cost personal computers organized 
in this way might take on the power and 
speed of a mainframe. 


Dedicating the Server 

Network disk or file servers may be 
dedicated or nondedicated. A dedicated 
server does nothing but perform the net- 
work functions it is dedicated to. Although 
it may be a computer in its own right, it is 
not used as a workstation for general data 
processing. Conversely, a nondedicated 
Server operates both as a network server 
and as a workstation on the network, capa- 
ble of running programs locally and shar- 
ing its files with the network. 


PC MAGAZINE ® FEBRUARY 5, 1985 


= oO: ott 


A network with a dedicated server 
requires an extra piece of hardware—the 
server itself—-that the nondedicated server 
system doesn’t. Consequently, a network 
with a nondedicated server can cost less 
than one with a dedicated server; essential- 
ly, you need one less workstation, because 
the server does double duty. 

A nondedicated server, however, is not 
a free bonus that comes without penalty. 
The server must divide its disk and some 
of its microprocessor’s time and power 
between the network and its individual 
user functions. Consequently, its perfor- 
mance as a workstation may be dimin- 
ished, perhaps substantially. 

This is because nondedicated servers 
tend to be ordinary single-user, hard disk— 
based computers, such as an IBM-XT, 
which has an 8088 microprocessor that 
lacks enough horsepower to carry on sev- 
eral jobs simultancously. However, if traf- 
fic is light and the server’s operator is not 
impatient, performance can be suffi- 
cient. 

Choosing who uses the server can be 
paradoxical. Usually, the server is the 
most powerful machine in the network— 
the one with a hard disk drive—and its 
operator is usually the network manager, 
who oversees and controls the network. 
Often the most experienced operator on 
the network, this ‘‘power user’’ demands 
the utmost in performance. As a worksta- 
tion, however, the server may be the slow- 
est-performing machine in the network on 
CPU-intensive tasks—not a good choice 
for a power user. 

A nondedicated server can become a 
dedicated server merely by not using its 
workstation capabilities. However, spe- 
cially designed dedicated servers may 
incorporate faster or otherwise more pow- 
erful microprocessors than those of a sin- 
gle-user computer. In general, a special- 
purpose dedicated server gives worksta- 
tions faster access to networked files and is 
a good choice for applications subject to 
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very heavy disk use (lots of people access- 


ing the single hard disk at the same time | 


for, say, sorting or indexing a database). 


Distributing the Server 

The simplest form of network is called 
a central server network; it has a single 
server at the center of a logical (or physi- 
cal) ‘‘star.’’ In effect, the cable and data 
channel from each workstation lead direct- 
ly to the server (perhaps as part of a bus), 
and all network activity is carried on with 
that server. Both disk server networks and 
file server networks may be—and most 
often are—arranged in this manner. 

The centralized server configuration— 
reminiscent of mainframe operation, in 
which many terminals are attached in a star 
to a single powerful computer—functions 
well for many applications. Speed of oper- 
ation is determined by the ability of the 
central server, and it can be quite high. A 
dedicated central server should be able to 


handle many simultaneous network re- | 


quests efficiently. Moreover, one central- 
ized server makes it easier to contro] sys- 
tem security. In fact, even the server hard- 
ware itself can be protected against unau- 
thorized use and access. 

The centralized server does have some 
theoretical disadvantages. Because all sta- 
tions depend on the function of the central 
server, the whole network can be crippled 
by a single equipment failure in the server. 
If the server’s hard disk is damaged and 
adequate backups are not kept, the records 
of an entire business can be irretrievably 
lost. 

In some centralized server systems, 
only the disk resources of the server are 


capable of being shared. For two worksta- | 


tions to exchange a single file, the network 
must first send that file through a public 
read/write volume on the server. Special 
hardware resources of particular worksta- 
tions, such as printers or modems, often 
are not directly accessible by other work- 


stations. Direct communication between | 





| cult to maintain than on a centralized serv- 






























































workstations may not be possible. 

Many networkifig systems permit mul- 
tiple servers to share the same bus so that 
more than one hard disk server can be 
accessible to each workstation at the same 
time. In principle, such an arrangement 
should distribute the necessary disk input 
and output operations more evenly and 
thereby speed up network operations. 
There is also strength in numbers, and the 
chance of all the servers crashing simulta- 
neously is minuscule. 

True distributed server networks— 
sometimes called ‘‘peer networks’? or 
“*serverless networks’’—put all worksta- 
tions in the network on the same footing: 
All can function as file servers and share 
their printer and other resources. Even 
data on floppy disks can be shared. (Al- 
though some networks, such as AST- 
PCnet II and Orchid’s PCnet, do allow you 
to share floppies, it may not be a desirable 
thing to do. With any removable-medium 
storage device, you can never be certain 
that the medium you want is loaded and 
ready.) Needless to say, should one of the 
individual server-cum-workstations on the 
network fail, network activity would hard- 
ly be affected. 

Distributed server systems have disad- 
vantages as well. There is a minor penalty 
in hardware cost, since to operate as a 
server, each machine must be equipped as 
a server, which requires every machine to 
have enough additional memory to accom- 
modate the networking software. In addi- 
tion, network security may be more diffi- 


er system. 
As with computing in general, no one 
type of networking system best suits all 
possible applications. Finding the optimal 
system requires that you match your needs 
to the abilities of the available products. 
Leaming how each system works, with its 
particular advantages and limitations, is 
only the first step in a long decision-mak- 
ing process. | 
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'min front of the computer 

most of the day. That's why 

Ineed a dependable mono- 
chrome monitor that’s easy 
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Princeton designed 
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roductivity. 
or me, Princeton's Max-12 
is the only solution. Max-12’s 
crisp 800 x 800 center reso- 
lution and dynamic 
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for an extra-sharp 
image. Not only in the 
center of the screen, but 
around the edges and 
in the corners, too. Plus, 
Max-12 features a 
nonglare amber 
display that's less likely 
to strain my eyes than- 
comparable green screen * 
competitors. After along 
work session | can actually 
feel the difference. 
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¢ Copyright 1984 Princeton Graphic Systems. 
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The performance and 
quality | depend on. 
Max-12 is built to work as 
hard as I do. Day inand day 
out. And at just $249, Max-12 
is one IBM compatible 
monitor that’s as easy onthe 
budget as it is on the eyes. 


Visit Computerland, Entre, 
or your local computer store 
today. Ask about Max-12, the 
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maximum productivity 
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look to the Princeton name. 





Now, for a limited 
time, pickup 
Princeton's 
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swivel monitor stand 
free when you pur- 
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* Suggested retail price. Offer good 
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Leading the PC market for LAN software, Novell's 
NetWare lets you rest easy in a shared environ- 
ment, knowing your files are safe and sound. 


The Novell 
Solution 


Robert Cowart and Steve Rosenthal 





panies have produced most of the | its inability to support more than one serv- 
significant operating systems for | er per network. Other drawbacks to the 
personal computers, one indepen- | software include its lack of any support for 
dent company seems well on the | distributed use of a modem and of data 
way to becoming the software leader of the | communications gateways to larger sys- 
personal computer market for local area | tems. 
networks. The company is Novell, and the Ten system-specific versions of Net- 
software is NetWare. Ware are currently available, for Gateway 
NetWare is popular because of its pow- | Communications’s G-Net (the same as 
er and speed as well as its features and | Quadram’s Quadnet V1), Proteon’s proN- 
functions, which are comparable to those | ET (the same as Quadnet IX), Televideo’s 
of software for mainframes. Personal Mini, Corvus System’s Omninet, 
Its attention to such details as screen | 3Com’s EtherLink, Orchid Technology’s 
presentation, user interface, and security | PCnet (also sold by Santa Clara and AST), 
considerations, and its sophisticated file- | Davong System’s Multilink, Nestar’s 
sharing capabilities distinguish NetWare | PLAN 3000, Standard Micro Systems’s 
from other local area network (LAN) soft- | SMC net, and Novell’s own network, Net- 
ware packages. Ware/S. Three networks come bundled 
NetWare’s most serious shortcoming | with NetWare: Tele Video’s Personal Mini 
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ust as independent software com- | (soon to be resolved, as described later) is 
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and Quadram’s Quadnet VI and Quadnet 
IX. 

The system/user interface is identical 
on all systems with differences only in the 
hardware ‘‘drivers” (the part of NetWare 
responsible for communicating with each 
manufacturer’s network interface boards). 
We tested NetWare in all its versions and 
found that it operates consistently across 
all the networks. 


A True File Server 
Only two of the various LAN software 
packages we tested implement a true ‘‘file 
server’’ (as opposed to ‘‘disk server’’) 
architecture. NetWare is one of them. 
(The other one was Nestar’s PLAN 3000.) 
This means that NetWare uses its own pro- 
prietary file structure rather than the stan- 
dard, more limited PC-DOS format. As a 
result, NetWare gives you a higher level of 
control, data integrity, and security than 
do conventional DOS-based PC networks, 
even though a NetWare system appears to 
be almost completely DOS-compatible. 
One of the quagmires NetWare helps 
eliminate is that of maintaining the integ- 
rity of your files in a file-sharing environ- 
ment. (See Dean Hannotte’s article on file 
sharing in this issue, ‘“Where Are Your 
Files?’’) When two or more users are 
accessing the same file simultaneously, a 
network needs some method to ensure data 
integrity. Typically, networks use file, 
directory, and record ‘‘locking”’ as safe- 
guards. The other network operating sys- 
tems, with the possible exception of 
Davong’s Multilink, claim to have a file- 
locking method, but close examination 
reveals that they merely employ a tradi- 
tional DOS ‘‘semaphore’’ scheme that 
puts a ‘‘flag”’ in a file’s directory when- 
ever you open a file. If the program you 
are using doesn’t look at the flag and do 
something about it, or if you choose to 
ignore the error message the network oper- 
ating system sends to your station, you 
may accidentally ruin someone else’s data 
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or text files. 

But this is not the case with NetWare. 
Whenever you copy a file to the network 
server hard disk using NetWare, that file is 
assigned the status of ‘‘nonshareable read/ 
write’ by default. This means that only 
one program and one user can have the file 
open at a time and read from or write to 
that file. If two people try to use the same 
file simultaneously, NetWare automatical- 
ly prevents a data collision on the disk by 
warming the second user that the file is 
already in use (the implicit file-locking 
procedure). 






ne of the quagmires 
NetWare helps 
eliminate is that of 
maintaining the 
integrity of your 
files in a file- 
sharing environment. 


Compatible with Other Software? 

The issue of which popular applications 
programs will run properly under NetWare 
is important to many users. 

Most popular business software pack- 
ages we tested, with a few noteable excep- 
tions, performed well in single-user mode. 
Several allowed multiple users. And none 
brought down the network. In fact, crash- 
ing a NetWare system by running any kind 
or combination of programs was a rare 
occurrence. 

In our first test of these programs, 
WordStar ran without any serious hitches. 
When we tried to corrupt a text file by 
editing it simultaneously from two work- 
Stations, neither user’s changes were 








saved, and NetWare marked the file ‘‘read 
only.’’ This thoughtful feature alerts users 
to the problem before they attempt to do 
any more editing. 

The second test looked at dBASE Il. 
The program ‘‘toughed”’ a few times until 
we executed Novell’s special CPMON 
command, which smoothed things out, at 
least in the single-user mode. Novell 
deserves praise for developing this com- 
mand, which allows NetWare to deal with 
some quirks in programs carried over from 
the 8-bit CP/M world. A second user then 
started dBASE II, but an attempt to use the 
same database still in use by the first work- 
Station was denied by the network (as 
expected). We could access different data- 
bases running the same copy of dBASE I 
at the same time, but since the test data- 
base was marked nonshareable, the net- 
work kept the second user out—the appro- 
priate action. 

Next we invited disaster by flagging the 
database as being shareable. The program 
ran normally and allowed concurrent 
access to the data by two users. Both users 
then made changes independently to some 
of the records, quit dBASE I, reloaded it, 
and looked at the database again. The new 
version clearly showed that the changes of 
the second user to sign off after the update 
prevailed, presumably having overlaid 
those of the first user. 

We installed Framework quickly, us- 


| ing its documented hard disk procedures, 


which are appropriate for networks. 

Our test consisted of two Framework 
users editing the same word processing file 
concurrently, and here we hit a snag. It 
made no difference to Framework or to 
NetWare whether or not the file was share- 
able and whether or not we had used 
CPMON. In all cases, the second Frame- 
work user could load and edit a file already 
in use, and no error messages of any sort 
were displayed. Whoever saved work last 
prevailed. Clearly, a hole in the Frame- 
work/NetWare interface allows Frame- 


PC MAGAZINE ® FEBRUARY 5, £985 


work to bypass NetWare’s file-status 
checks. 

We then experimented with LAN.Da- 
taStore, a true multi-user database manag- 
er. With our name and address database 
set to shareable read/write, we had no dif- 
ficulty editing, deleting, and appending 
the file from several workstations simulta- 
neously. Everyone could see the changes 
shortly after they were made. 

Contrary to the claims of some experts 
that are based on a few incompatibilities 
with existing software, the NetWare oper- 
ating system does not modify standard PC- 
DOS in any way. In fact, each workstation 
is booted with standard DOS from a floppy 
disk. After this, a section of code that 
Novell calls the ‘‘shell” is loaded. The 


shell sits immediately above the resident | 


part of COMMAND.COM and DOS and 
simply intercepts all DOS calls (interrupt 
21s), distinguishing between requests for 
local drives and those for network drives. 





It passes local drive requests through to 
DOS as usual. Network drive requests are 
processed into a packet, sent to the server, 
and serviced there. When it receives the 
requested data, the workstation’s shell 
‘‘unpacks’’ the information and passes it 
through to DOS or to the application. 
Some programs just won’t run on a 
NetWare server (ProKey and Flight Simu- 
lator are two examples). The reason lies in 
NetWare’s architecture. The NetWare op- 
erating system spends some time servicing 


DOS and some running NetWare itself. | 


When it’s running NetWare, the operating 
system controls some of the server’s hard- 
ware completely, for short periods of time 
(the keyboard, some I/O ports, and certain 
segments of memory, forexample). When 
it’s servicing DOS, NetWare actually puts 
itself to ‘‘sleep’’ temporarily, allowing 
DOS to do local processing. If during that 
time a program performs some direct 
input/output through hardware or makes 


NetWare Flexes MUSCLS 
NetWare’s not only smart, it's also strong—thanks to a system 


called MUSCLS. 


he Multiple Users Software Li- 
censing System (MUSCLS) is a 
scheme that Novell has built into 
NetWare to allow applications develop- 
ers to key their software packages to a 
particular network, preventing their pro- 


grams from running on other networks 
and thereby discouraging copyright in- 
fringements. 

Such a scheme is possible because 
each network has a hardware serial num- 
ber embedded on a ‘‘key-card,”’ which 
must be inserted into a slot in the XT 
server before NetWare will operate. Pro- 
grams can be intemally ‘‘stamped’”’ 
with this same number and modified 
slightly to compare the serial number in 
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the key card with its own number. 
Another protection scheme allows 
files to be marked ‘‘execute only,” 
meaning these files will run but cannot 
be copied. And since NetWare is smart 
enough to know at any point just how 
many people are using a specific file, it is 
also capable of preventing more than a 
specific predetermined number of people 
from using the application simultaneous- 
ly. Therefore, a developer, instead of 
relying on the good will of a network 
owner to buy as many copies of a pro- 
gram as there are users, can sell a pre- 
encoded version for a specific number of 
users, upgradeable as the network 
grows.—R.C. and S.R. 











direct ROM BIOS calls, NetWare may not 
find what it expects when DOS gives up 
control again. Any program that does not 
use DOS to do its input/output will meet 
with unpredictable results in the NetWare 
environment. 


Extensive Security 

Security is an important issue in any 
network. Novell’s NetWare offers by far 
the most extensive data security system we 
have seen on any of the networks, maybe 
more than all the others combined. Novell 
uses a proprietary disk file system that 
offers more “‘locks’’ than DOS does. Net- 
Ware allows control down through the file 
level. Most of these locks are optional. 

There are four possible levels of secu- 
rity: logon/password, trustee, directory, 
and file. Logon security is mandatory, but 
passwords are optional. Your logon/pass- 
word gets you onto the network. Once 
there, your trustee level determines wheth- 
er you can read, write, open, create, or 
delete files, search the directory, or mod- 
ify file attribute flags. Directory rights 
determine which directories you can see, 
and file rights determine which files you 
can change and which you can’t. 

Security is also assignable on a group 
level. Say you want to install a new set of 
files for your data entry staff. The network 
| Manager can set access and security 
| parameters for these files with a single 

command. 


| Most importantly, without the Net- 


| Ware operating system, the data on a 


| Novell formatted hard disk is virtually 


impregnable. Booting DOS in the server 
XT when no one is looking won’t give you 
access. You must also boot NetWare and 

| enter a password and logon code along 
with the correct rights. 


Directories and Volumes 

NetWare gives you the flexibility of 
‘‘dynamic volume allocation,’’ an impor- 
tant resource for managing shared hard 
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disk resources efficiently. It assigns hard 
disk space to each user the way DOS man- 
ages subdirectories. The size of each sub- 
directory on a standard DOS diskette is 
dynamic, changing as files are copied to or 
erased from it. In the same way, as long as 
NetWare’s hard disk has some unused 
space, it’s first come, first served. 

The server unit can simulate as many as 
26 drives (A: to Z:) per workstation, but 
provision must be made for any local 
drives the user wishes to access. For exam- 
ple, a typical user station may have a cou- 
ple of floppy drives and a RAMdisk, for a 
total of 3 local volumes. These volumes 
would take precedence and thus diminish 
by 3 the 26 logical drives available through 
the network. 


Sophisticated Printing 


Novell’s print spooler offers un- 
matched flexibility but at the cost of some- 
what clumsy operation. In addition, even 


though as many as three printers are | 


allowed (two serial and one parallel), they 
must all be connected to the server. Net- 
Ware does not support the sharing of print- 
ers connected to user workstations. 

On the positive side, NetWare has a 
fully implemented command spooler like 
those found on larger systems. A com- 
mand spooler is the program in the file 
server that controls the sharing of printers 
and the priorities of printouts. It can route 
the output of a program or application 
intended for printing directly to a disk file. 
With NetWare’s command spooler, when 
your program is finished, you type in a 
single command; the file is then closed, 
sent to the spooler, and printed. 


Other spooler options include printing a | 


banner page before each job, printing mul- 
tiple copies of adocument, changing paper 
during printing, checking to see which 
print jobs are pending (on the queue), reor- 
ganizing the order of the queue, and redi- 
recting a document to a different printer. 
This printer control command set is the 
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most complete of any network that we test- 
ed. 

Of course, the tradeoff is the increased 
obtrusiveness of the system. Though the 
manual and the belp facility both explain 
each command in understandable terms, 
the trouble is that there are so many com- 
mands, often with only subtle differences. 
Since the documentation gives no over- 
view of them all, making a reasonably 
accurate guess as to whicb one to use in a 
particular situation can be tough. 


elWare gives you a 
great deal more power 
over most aspects of 
system operation than 
do other LANs. You 
cannot, however, use 
certain DOS commands 
without producing 
undesirable effects. 


Limitations 

With NetWare, you have a great deal 
more power over most aspects of system 
Operation than with other LANs. Howev- 
er, the flip side of this extended function- 
ality is that, according to the Novell man- 
uals, you cannot use certain DOS com- 
mands without producing undesirable ef- 
fects. These commands are PATH, 
CHDIR, BACKUP, ASSIGN, PRINT, 
and CHKDSK. Getting used to this quirk 
may take a little time, but in all cases, 
equivalent (or better) features are available 
within NetWare. 

Another issue is hardware compatibili- 
ty. Since NetWare is a proprietary operat- 





ing system, other manufacturers’ hard- 
ware usually will not play ball on the net- 
work. Plugging in a Tallgrass or Alloy 
backup unit and expecting it to work will 
leave you disappointed. Novell does write 
‘*ports’’ for some of the more popular add- 
on hardware products, however, and so if 
this is a concern for you, a phone inquiry 
may be in order. 


Documentation 

The voluminous NetWare documenta- 
tion is at best hard to digest. Generally 
speaking, all the necessary information is 
included, but in a form closer to that of a 
technical treatise than that of a user’s 
guide. Vast improvements could be made 
in the overall organization, and an index 
would certainly be appreciated. 

Included are a lengthy overview, an 
installation and ‘‘getting started’’ section, 
descriptions of user commands, error mes- 
sages, and a 14-page glossary. 

A user handbook describes how to 
operate a workstation on the network, and 
a system guide, intended for the system 
supervisor, gives all information neces- 
sary for installing and operating the net- 
work. Also included are an extensive pro- 
grammer’s guide and a technical reference 
manual. 

On-line documentation in the form of 
numerous Help screens is well executed, 
taking advantage of the IBM block graph- 
ics. Though not excellent, on-screen help 
gives you enough information so that you 
don’t need to refer to the user’s guide in 
most cases. 

Based on both our benchmarking tests 
and our features evaluations, one recom- 
mendation seems clear: Whatever hard- 
ware you pick for a network, you should 
consider NetWare as an alternative to the 
supplied operating system. If you are look- 
ing for more security, wouldn’t mind 
learning some additional commands, and 
could use the extra speed, NetWare merits 
your serious consideration. a 
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You create a telecommunications work - 
station. A synergized phone and computer 
business tool more powerful than Its compo- 
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Ultral.ink™ ls more than a “modem.” but it 
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That easy. That fast. 
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Using a standard phone line you speak 
AND send the applications screen, intact, to 
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eviewing the new IBM PC Net- 

work is a bit like examining a 

new automobile that’s missing 

some salient parts, such as the 

steering wheel, gearshift, and 
the body. The heart of the network is avail- 
able now, and we can describe its general 
performance characteristics, but, until the 
supporting software is released in early 
1985, we can only speculate on the final 
appearance and attractiveness of a soon- 
to-be complete system. 

We'll describe the IBM PC Network 
hardware in this review—its important 
features, the methods of implementing 
these features, some of the trade-offs that 
IBM made in this product, and how well it 
performs in its current incarnation. Along 
the way, we’ll consider some of the gen- 
eral features of local area networks and 
how they relate to the choices IBM has 
made. 


1% 


An Inside 
Look at 


IBM's LAN 


Sammons & Associates/Tim Sammons, 
Stan Clark, Tom Schnetlagy, Jim Head 





Without the supporting software, we 
can’t judge the ultimate usefulness of the 
IBM PC Network for the end user. We 
can’t describe, for example, precisely how 
IBM plans to support the sharing of 
peripherals such as hard disks and printers 
until we examine the JBM PC Network 
Program, to be released in early 1985. 
Nor will we be able to describe the oper- 
ating system’s network support until PC- 
DOS 3.1 becomes available (also in early 
1985). But the PC Network hardware we 
have before us is plenty interesting and 
warrants close examination, so let’s get 
started. 


What Is It? 

The IBM PC Network connects up to 
72 IBM PCs, XTs, Portable PCs, and ATs 
(hereafter collectively called PCs) through 
standard broadband coaxial cable, the 
same medium used for cable TV. By using 





a broadband cabling system combined 
with architecture open to software devel- 
opment, IBM has opened the door to inno- 
vations such as linking PCs to voice sys- 
tems, telephones, and energy-manage- 
ment systems for buildings, and even vid- 
€o transmissions, all in a network. You 
should be able to connect to the PC net- 
work other microcomputers that supply a 
strictly IBM-compatible BIOS and are 
physically bus-compatible with the IBM 
PC. This probably excludes many so- 
called PC-compatibles and the network 
doesn’t support the PCjr at all. 

Using this local area network, you can 
pass files and messages between comput- 
ers and share hard disks, printers, and oth- 
er expensive peripherals among several 
PCs—as soon as the supporting software 
becomes available. In the meantime, the 
IBM PC Network Technical Reference 
Manual (number 6322505) supplies in- 
structions on developing programs in 
assembly language to access the network, 


| but this manual is meant for software 


developers, not end users. In fact, some 
applications software developers won’t 
wait for IBM’s software to appear before 
they begin developing their own, the avail- 
able hardware and the technical reference 
manual are enough to get started building 
dedicated distributed applications. 


Getting Started 

You need three packages of hardware 
components to set up the minimal IBM PC 
Network: one IBM PC Network Transla- 
tor Unit for the entire network; one IBM 
PC Network Adapter for each PC on the 
network; and a selection of IBM PC Net- 
work cable kits to connect the various 
components. We will discuss the purpose 
and function of each of these hardware 
components in detail later, but for now 
take a look at the upper portion of Figure 
I, which shows a small network using a 
translator unit, a single network adapter, 
and the component parts of each kit. (In- 
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IBM's new PC Network lets you pass files between 


computers and share hard disks, printers, and other peripherals. 
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struction booklets also come with each kit; 


two useful wrenches come in the translator | 


kit, and the adapter board has a diagnostics 


disk.) The minimum IBM PC Network | 


supports as many as eight PCs, each of 


which may be up to 200 feet from the | 


eight-way splitter via optional IBM cable 
kits. 

To expand the network to encompass 
from 9 to 72 PCs or to support distances of 
up to 1,000 feet between PCs and the 
translator unit, you need an IBM Base 
Expander Kit plus a combination of short 
distance, medium distance, and long dis- 
tance cabling kits. The whole of Figure | 


he base expander 


supports up to 64 PCs, 
besides the 8 

already connected to 
the basic network. 


shows how to connect these kits to the 
basic network. The base expander con- 
nects to the expansion tap on the T-con- 
nector that comes with the translator unit, 
and provides eight more cable taps. 

To each of these taps, you connect a 
short (1-foot), medium (400-foot), or long 
(800-foot) distance kit, each of which has 
another eight-way splitter, to which you 
connect the network adapters by a cable up 
to 200 feet long. Thus, the base expander 
supports up to 64 PCs, besides the 8 
already connected to the basic network. 
(You can’tdirectly connect PCs to the base 
expander except with a test tool that comes 
with all three kits. Moreoever, you can’t 
connect an expansion kit directly to anoth- 
er expansion kit.) 

It takes longer to explain the connec- 
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tions than to hook up the network. Figure | 
shows the network’s flexibility. A maxi- 
mum diameter of 2,000 feet for the entire 
network is rather small, but if you can live 
with this restriction, you can choose from 
a wide variety of possible configura- 
tions. 


LAN FACT FILE: IBM PC NETWORK 


Marketed by: 
IBM Entry Systems Div. 
P.O. Box 1328 
Boca Raton, FL 33432 
(800) 447-4700 


Retail Prices 

Translator Unit $595 (8 stations) 
Workstation $ 695 
Server Station N/A 
Dedicated Server N/A 
Cable (per foot) 50¢ to $1 
Connector $59 (8 units) 
Repeater N/A 
Four-Station Configuration $ 7,770 


Hardware Capabilities 
Configurations: 
No. Servers 
No. Workstations 
Server Type 
Memory Min./Max. 
Dedicated Server 
XT Server 256/640K 
Workstation 128/640K 
Shared Peripherals Available: 


Serial Printers G 
Parallel Printers 
Vv 


256/640K 


Plotters 
Hard Disk iV} 
Tape Drive = 
Other Mass Storage iv} 
Modems B 
RAMdisks | 
Other Communications : 
ed 
w 
O 





Other 


Backup 

Vendor Supplied 
Disk 
Global? 


If you want a network with more than 
72 nodes, you (or your consultant) can 
design a cabling system different from 
IBM’s. In addition, you will need a differ- 
ent frequency translator if the network is to 
extend more than | ,000 feet from the base 
expander or if you want to add more than 


Network Description 
Architecture 

Type 

Speed 

Server Type 


Security 

Logon ID 

File Passwords 
File Protection 
Record Protection 


Diagnostics 
Cable 

Server 
Workstation 
Network/Station 
Auto Reroute 


Software Capabilities 
Operating System: 
Disk Caching 
RAMdisk Support 
System Management 
Others 
Applications: 
Electronic Mail 
Chat 
Utilities 
RAMdisk 
Other 
Print Spooler Features: 
Variable Buffer 
Disk-based 
Change Paper 
Unjam 
Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 
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256 network adapters to the net. Because 
IBM doesn’t supply a frequency translator 
or cabling system for these larger systems, 
you will have to contact a company such as 
Sytek Inc., whose broadband technology 
is the basis for the IBM PC Network. 
Using Sytek’s or similar equipment, a net- 
work of PCs can extend 3 miles and have 
up to 1,000 nodes. 


Installation 

Installing the IBM PC Network is 
straightforward. The instructions that 
come with each element of the network are 
clear and abundantly illustrated. Installing 
the translator unit, base expander, and a 
single short, medium, or long distance kit 
takes about half an hour. Installing the first 
network adapter takes no more than an 
hour and 15 minutes, including time to do 
the diagnostic tests. We spent most of that 
time reading the instructions, installing 
additional network adapters takes only 
about 15 to 30 minutes apiece. 

When designing your network, you 
should at first use no more than half of the 
taps on each eight-way cable splitter to 
accommodate future growth without dis- 
rupting the system for recabling. Even if 
you don’t intend to add additional comput- 
ers, you may need free taps to connect 
peripherals or to access services such as 
voice or video communications. 

In our review, we found that a few 
minor items in network installation could 
be improved. First, the connection point 
between the adapter and the coaxial cable 
is so close to the edge of the computer 
casing that it’s hard to connect or discon- 
nect the cable firmly with the wrenches 
that IBM supplies. In addition, the size of 
the card combined with the design of the 
card guide makes for a tight fit, so you 
must be careful during installation. We 
found that the card’s installation and 
removal were much easier when we posi- 
tioned the adapter card in an outside slot. 
Finally, the instruction manuals don’t 
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explain the importance of saving the ter- 
minators for the eight-way splitters. The 
answer is that you must replace the termi- 
nators if you remove a PC from the net- 
work to maintain proper RF characteristics 
of the cable. Still, the high quality of the | 
physical components’ design in the net- 
work and the overall ease of installation | 
overshadow these small complaints. 





Components 
We've explained the-system and how it | 
fits together; now let's take a closer look at 
its components. 
IBM's decision to use broadband net- 
work technology sets the IBM PC Net- 
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work apart from most previous computer- 
based LANs. Networks based upon twist- 
ed-pair wiring or baseband use of coaxial 
cable are more common than broadband 
networks. (See ‘'The Lay of the LANs’’ 
for descriptions of network elements.) 
The network’s broadband use of a sin- 
gle 75-ohm coaxial cable is exciting news 
because transmission of voice, data, vid- 
eotex, and cable TV are possible on this 
network with the proper sending and 
receiving equipment. Process control, 
building maintenance, and security appli- 
cations are possible too. We pay a price for 
this capability, however. Baseband signals 
aren’t usually modulated onto a carrier fre- 


Network Adapter 
Board 


Medium Distance Kit 


Long Distance Kit 
















Figure 1: The upper portion of the figure shows the minumum network, consisting of a 
translator unit and a network adapter. The full figure shows the expanded network using a 
base expander and short-, medium-, and long-distance kits. 
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quency. So baseband can avoid the cost 
and complexity of the broadband’s con- 
versions: digital signals to radio frequency 
(RF) signals, a second conversion to a dif- 
ferent frequency, and then reconversion to 
digital signals. 

Acable like the one used in the network 
supplies a total bandwidth of at least 300 
MHz, ranging from 10 MHz to 310 MHz 
or higher. Transmitted signals travel in 
one direction only on a single channel; 
separate send and receive channels are 
used for two-way communications. Trans- 
missions in the network between the 
adapter and the translator unit use 6 MHz 
of bandwidth in each direction, leaving 
more than 96 percent of the total cable 
bandwidth available for other uses. 

It remains to be seen, though, how the 
other channels on the network will be used 
and whether these potential applications 
will give the broadband network a techni- 
cal advantage. Reception of video signals 
or other types of transmission on the net- 
work will require a different, non-IBM 
frequency translator unit and perhaps a 
new interface board. Still, network users 
who want to add video or other features to 
their networks will already have the nodes 
and cabling in place; upgrading will cost 
less on a broadband network than on a 
baseband network. 


Network Topology 
Local area networks have one of three 


basic network configurations or topolo- 
gies: ring, star, or bus. The IBM PC Net- 
work, although physicaily laid out as a tree 
with the IBM cabling components de- 
scribed earlier, looks like a star, in which 
all nodes are joined at a single point. In the 
network, the translator unit acts as the cen- 
tral point that receives and retransmits all 
network signals from the PCs. 

Other aspects of the network, however, 
are logically more like those of a bus topol- 
ogy than a star configuration. In particu- 
lar, the translator unit retransmits each sig- 
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nal over the cable to all network nodes, 
instead of only to specific nodes. As ona 
bus, each node in the PC Network must 
recognize the messages intended for it. 
And like other networks with bus topolo- 
gy, the PC Network lacks a master node; 
each node in the network is a peer of the 
others. 

The adapters transmit and receive on 
two different channels of the broadband 
network. One of the translator unit’s 
responsibilities is to receive signals on the 
transmit frequency and retransmit them to 
all adapters, including the sending adapt- 
er, on the receive frequency. The transla- 
tor unit receives incoming signals only at a 
carrier frequency of 50.75 MHz and 
retransmits them only at 219 MHz. 

The unit doesn’t support functions such 


Intel 
80188 
Microprocessor 








as video or voice communications; nor 
does it retransmit computer data at differ- 
| ent frequencies. To use the broadband 
bandwidth more fully, you need a more 
sophisticated (and probably more expen- 
sive) frequency translator. 

The translator unit’s second responsi- 
bility is to maintain a balanced network. 
For the adapters to work correctly, they 
must receive data at approximately the 
same signal strength. The translator unit 
therefore significantly boosts the signal 
before it retransmits to the adapters’ 
receivers. 





Transmission Rate and Collision 
Detection 

The data transmission rate across the 
network is 2 million bits per second, which 
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may seem fast indeed to personal comput- 
er users who are used to asynchronous 
communication over phone lines at 1200 
baud. The network uses the Carrier Sense 
Multiple Access/Collision Detection (CS- 
MA/CD) protocol to determine which 
node on the network uses the network at a 
given moment. 

A key feature of the CSMA/CD proto- 


col’s implementation is that the computers | 


involved in a collision quickly stop trans- 
mitting their messages. This failsafe 
mechanism minimizes the amount of net- 
work time that collisions waste. Thus, 
even with heavy demand for access, the 
network's total throughput appoaches its 


Adept Adapters 

Nearly all of the hardware intelligence 
in the IBM PC Network lies in the adapt- 
ers. Figure 2 shows a block diagram of an 
adapter. 

The primary function of the adapter is 
to take data from the PC and process it so 
that it can be sent as a series of RF signals 
over the network. The adapter, of course, 
must also do the reverse: receive RF sig- 
nals and turn them back into computer data 
intelligible to the personal computer. 

The network adapter hardware and 
software supply the processing for five of 
the seven OSI layers, extending from the 
physical layer up through the session lay- 
er. By combining these five layers into a 
seamless web, the adapter eliminates the 
need for software developers or users to 
know the network protocols for the lower 
OSI layers. By not incorporating the sixth 
OSI layer (the presentation layer), the 
adapter remains effectively independent of 
the operating system. Application pro- 
grams will be able to access the network 
whether they run under MS-DOS, CP/M- 
86, XENIX, UNIX, or another operating 
system. 

The adapter’s physical layer is imple- 
mented by the RF modem, which consists 
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of a 50.75-MHz transmitter and a 219- 
MHz receiver contained within a metal 
shield. The modem is compatible with 


cable television in signal level and quality, | 


but not in signal-level tolerance. 

The Intel 82586 Communications Con- 
troller and the Sytek Serial Interface Con- 
troller (SIC) implement the adapter’s link 


layer. The SIC monitors collision detec- | 
tion and other carrier problems. The 82586 
supplies the conversion between RF sig- 
nals and digital information and arranges 





he primary function of 
the adapter is to 
take data from the PC 








and process it so 
that it can be 
transmitted as a 
series of RF signals 
over the network. 


the data into discrete packets for transmis- 
| sion. 

The other three layers—network, trans- 
port, and session—are implemented in 
firmware executed by the Intel 80188 
microprocessor. A set of registers in the 
Personal Computer/Host Interface Con- 
troller and the adapter NETBIOS (NET- 
work Basic Input/Output System) handle 
the interface between the adapter and the 
host computer. In particular, all data trans- 
missions between the adapter and its host 
PC must squeeze through a 2-byte FIFO 
(first-in, first-out) register under control of 





both the adapter’s and its host PC’s direct- 
memory access (DMA) controllers. Be- 
cause the IBM PC’s bus is a single-master 





































bus, only one processor may access the 
bus. The transfer is actually quite efficient, 
taking only as much time as would be con- 
sumed by one processor copying the data 
from one buffer to another. 

The adapter contains an 8K area of 
ROM which, by being mapped into some 
of the PC’s unused address space, aug- 
ments the BIOS we're already familiar 
with. This code handles the PC’s end of all 
PC/adapter interactions, including calls 
made on the adapter by application pro- 
grams or network control programs run- 
ning in the host PC. 

In terms of node addressability, the 
adapter supports two types of addressing 
that allow each node on the net to recog- 
nize the signals intended for it. First, each 
adapter comes with a permanent physical 
address stored in an identifying ROM. 
Second, up to 16 logical addresses can be 
stored in RAM on each adapter. 

You define these addresses as common 
names such as John and Mary or group 
names such as Accounting and R&D. By 
storing the same group name in the name 
tables of more than one adapter, you can 
send messages to multiple nodes simulta- 
neously. For example, you could route a 
message to all computers whose name 
table contains the name Accounting. 
Thus, you can establish multiple overlap- 
ping hierarchies with this flexible naming 
scheme. 


System Costs 

IBM markets the PC Network as ‘‘low- 
cost’’: the translator unit is $595; the single 
unit price of the adapter is $695. It’s worth 
remembering that each PC on the net must 
have its own adapter. Cabling costs vary 
with the size of your network and its phys- 
ical layout. IBM has announced discounts 
of 5 percent when ordering three or more 
of the same product and discounts of 8 
percent when ordering ten or more. Dis- 
counts up to 20 percent are available to 
educational institutions. 
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A minimum system to connect two PCs 
requires one network translator kit and two 
adapters, for a total of $1,985, without 
software. The price per computer is thus 
about $1,000. If you buy network equip- 
ment for 10 or more PCs, the price per 
computer could be as low as $700 if you 
need minimal cabling and take advantage 


$1,000 per computer if you order the 
bling. 


Programming the Network 
IBM and independent software vendors 


will create over time a host of software that 
uses the IBM PC Network. Still, some 
users will want to create custom applica- 
tions. Fortunately, because the first five 
layers of the network are implemented on 
the adapter, creating programs for the net- 
work is fairly straightforward—if you're 


guage. 


manual contains instructions on how to 


with the manual are two on-disk sample 
programs with listings that will enable you 
to start communicating immediately on the 
network. 

Issuing a command to the adapter is 
quite easy—you simply set up a network 
control block with the appropriate fields 
filled in, perform an INTerrupt SCH, and 
wait for the command to complete. The 
NETBIOS on the adapter handles all the 
other work for you: the protocols, retries, 
transfer of data buffers via DMA—what- 


tion. A NO-WAIT option is available for 
most commands, leaving you free to do 
other processing in parallel with the adapt- 
er, the adapter’s NETBIOS will interrupt 
you when the transaction is completed. 
You can also queue multiple commands 
for the adapter to execute. 

The command set for programming the 
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of the quantity discounts, or as much as. | 


used to programming in assembly lan- 
The network’s technical reference 


create programs for the network. Supplied | 


ever is necessary to complete the transac- | 


network is small but rich and flexible. The 


commands include four general-purpose | 
commands, three for adapter address name | 


support, eight for session support, and 
four for Datagram commands. You can 
use these commands in several ways to 
communicate on the network; the most 
| efficient is with the session support com- 
mands. Using these commands, you can 
establish a logical connection between two 


adapters piecemeal and need much ca- 





ecause the first five 
layers of the network 

are implemented on the 

| adapter, creating a 
| program for the 
network is fairly 


| you're used to 
assembly language. 


PCs to use all the intelligence built into the 
adapter, making the job of systems pro- 
gramming relatively easy. 





Performance Evaluation 

We ran tests to evaluate the network’s 
performance. But the results don’t neces- 
sarily show what we can expect from the 
IBM PC Network Program. The reason is 
that neither our test programs nor the doc- 
umentation’s sample programs used 
| IBM’s_ suggested throughput-enhance- 
ment methods. We measured: the ratio of 
transmissions attempted to transmissions 
successfully completed on the first try; the 
time to begin and run typical applications 
from disk, on standalone PCs, and on PCs 
connected to a network server; and adapter 





straightforward—it | 








overhead with no disk activity present. We 
performed all tests on an otherwise 
unloaded network. 

We used two configurations: a two- 
server, two-PC network and a one-server, 
three-PC network. We tested both config- 
urations by repeatedly executing a batch 
file that assembled a program, linked it, 
displayed its listing, and displayed a direc- 
tory listing. The two-server, two-PC con- 
figuration ran for 114 hours and produced 
a low total of collisions, aborts, CRC 
errors, and alignment errors. 

In the three-PC, one-server configura- 
tion running the same batch file, the adapt- 
ers often locked up, refusing to respond 
even to the GET ADAPTER STATUS 
command, so we took the results from the 
server’s adapter. We didn’t try to deter- 
mine the cause of these failures, but these 
results show that session-layer implemen- 
tations should include retry logic to reset 
adapters under these conditions. We tried 
this remedy, and the adapters always 
recovered. 

We compared typical timings for load- 
ing and running applications software in a 
network environment using the supplied 
sample server program with times for 


| loading and running the same applications 


on standalone PCs. As expected, perfor- 
mance of the standalone PC AT is out- 
standing, but transfers from the AT as a 
file server across the network are not. The 
network program is expected to improve 
these figures substantially. 

In addition we measured the overhead 
that the network adapter imposed while 
handling a transaction. This test used min- 
imal code to get the beginning time, send 
the message, receive a valid response, and 
get the ending time. We approximated the 
total overhead of both adapters in the 
exchange to be 0.69 seconds, because the 
average total time of the transaction was 
0.94 seconds and the 64K packet traveled 
at 2 megabits per second. Thus, the over- 
head that each adapter imposes is about 
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0.345 seconds. 

Allin all, we were guardedly impressed 
by the network's performance, which is 
reasonable, given the undeveloped state of 
our programs and the sample programs. 


Applications that use the network, includ- | 


ing the IBM PC Network Program, should 
be able to improve the network’s perfor- 
mance by maximizing message size (re- 
ducing adapter overhead), decreasing the 
number of sessions per adapter (increasing 
the adapter’s work area), queucing multi- 
ple commands, and overlapping disk 1/O 
with network activity. 


Predictions 
Independent software vendors and 
OEMs who want to develop their own 


compatible hardware and software can use | 


this product. Corporate users probably will 
also acquire a few PC networks right away 
for a head start in integrating this technol- 
ogy into their data processing systems. On 
the other hand, large-scale corporate and 
small-business implementations will prob- 
ably have to wait for the release of DOS 
3.1 and the network software. Of signifi- 
cance to corporate users is IBM’s 
announced intention to support connection 
of this network with IBM mainframes. 
In the first half of 1985, we can expect a 
3270 SNA gateway via a communications 
server on the network. Each server, when 
equipped with an SDLC Communications 
Adapter and the IBM PC Network SNA 


3270 Emulation Program, will be able to | 


support up to 12 SNA 3270 sessions while 
concurrently running DOS applications. 
When configured in the dedicated mode, 
each server will be able to support up to 32 
concurrent SNA 3270 sessions. You will 
need multiple servers to enable more ses- 
sions on the network. 

IBM also promises to support the future 
connection of this LAN with the IBM 
cabling system, a token-ring network 
using optical fiber cable, and twisted-pair 
wiring to support data, voice, and video 
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transmissions. Once this network is avail- 
able (in 1986 or 1987), it will support the 
attachment of most of IBM’s information 
processing equipment and will supply an 
interface to System 370 applications. 

In addition, IBM has announced an 
industrial LAN that will establish commu- 
nication between the IBM Industrial Com- 
puter and members of the PC line. Though 
the PC network will not be able to connect 





he fallout among PC- 
compatibles will 
probably intensify. 
Only the companies 
whose products already 
run or can quickly be 





made to run on the IBM 
PC-bus compatible LAN 
are likely to survive, 


directly to the industrial LAN, there will 
be an indirect connection in that the PC 
network and the industrial LAN will inter- 
connect with the IBM cabling system. 
Furthermore, the same PC network pro- 
gram and NETBIOS interface will be used 
on both the PC network and the industrial 
LAN. 

The debut of the NETBIOS reveals the 
firmware heart of IBM's short-term net- 
work strategy. This product’s design 
makes good IBM’s promise to encourage 
OEMs and software vendors to develop 
network-compatible products. Not only 
will the open architecture of this product 
be upwardly compatible with future ver- 
sions, but to the degree that an application 
makes calls only to the NETBIOS, it will 
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be operating-system independent. 

Already we’ve heard rumblings in the 
development community of another volca- 
no of start-up, add-on ventures. In the next 
year, you can expect operating-systems 
miscegenation of various hues—mixing 
and matching of DOS 3.1, UNIX HI and 
V, Concurrent CP/M and XENIX, and 
others. The multi-user/multitasking oper- 
ating systems vendors are likely to stage 
the final battle for standards supremacy. 

Many new and old applications from 
PC-DOS and other worlds will compete 
for your network software dollars. New 
software protection and multi-user licens- 
ing schemes must be developed. The JBM 
PC Network Program will supply some 
session-layer security, including pass- 
words, IDs, and record locking, but data 
security has been left for later develop- 
ment. This probably means short-term 
growth in hardware security, data encryp- 
tion, and security consulting. Demand for 
video, videotex, video conferencing, and 
voice add-ons to this LAN will be slow at 
first but probably will grow rapidly. 

The fallout among PC-compatibles will 
probably intensify with several nonnet- 
work-compatible vendors falling by the 
wayside. Only the companies whose prod- 
ucts already mun or can quickly be made to 
run on this LAN (that is, those that are 
IBM PC bus-compatible) are likely to sur- 
vive. 

Incompatible LAN vendors will also 
probably find that the going gets rougher. 
IBM’s entry may inject credibility and 
some order into a chaotic marketplace; the 
competition, however, will be intense. On 
the other hand, business for network 
designers and system integrators will get a 
much-needed boost. 

Among retailers, only full-service pro- 
viders are likely to profit significantly 
from this new product. Others will contin- 
ue to see their profit margins shrink. 

The IBM PC Network is an important 
addition to IBM’s arsenal in the coming 


IBM PC NETWORK 


showdown with AT&T. IBM’s promise to | 
integrate the network into its long-term 
mainframe network strategy makes this 
LAN more than simply a stopgap to pre- 
empt AT&T’s UNIX and PBX systems. 
Big Blue’s lineup is growing, and the 
acquisition of Rolm positions IBM firmly 
in the PBX-based data communications 
business. The network, a joint effort with 
Sytek, plants IBM squarely in the middle 
of the LAN marketplace. 

IBM’s recent release of home-grown 
applications software for the PC thrusts 
Big Blue into the micro-software market. 
These developments, teamed with IBM’s 
dominance in other mainframe and micro- 
computer markets, helps solidify its posi- 
tion prior to any battle with AT&T. 

Of course, companies such as Rolm 
and Sytek benefit from their association 
with IBM. Sytek, particularly, gains cred- 
ibility, increased equipment sales, and 
more clients for custom broadband sys- 
tems. 

The IBM PC Network probably tips the 
balance in standards to broadband away 
from baseband, which was already slip- 
ping in popularity. It will be interesting to 
see how long PC-DOS lasts before IBM 
brings out its own multi-user/multitasking 
operating system. The odds are that IBM’s 
multi-user operating system will look a lot 
like UNIX, although obviously it probably 
won’t be completely compatible with 
AT&T’s UNIX V. Now that both IBM 
and AT&T are in the LAN and PBX mar- 
kets, these two technologies, though per- 
haps not these two companies, will prob- 
ably coexist and interconnect. | 








Sammons & Associates is a computer con- | 
sulting firm in Berkeley, California. It | 
served as the computer coordinator and | 
consultant to the Democratic National 
Convention committee and set up four 
long-line and three local area networks at 
the San Francisco Convention. 
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Looking 
Ahead at 


IBMs 


LAN 


Software 





Peter Lisker and Bill Machrone 


t’s a rare day when you get to see any 
IBM product before its release date, 
rarer still when the product is as sig- 
nificant as the IBM PC Network. We 
were not only able to get our hands on 
IBM’s network hardware (see ‘‘An Inside 
Look at IBM’s LAN’’ in this issue), but on 


| a beta version of the network software. 


Though we can’t draw conclusions from a 
product still under development, this pre- 


view of the software gives a tantalizing 


look at the PC network’s potential. 

The IBM network is a broadband LAN 
using a Sytek/IBM board, with a transmis- 
sion speed of 2 megabits per second. It has 
already created tremendous excitement in 
the PC community, but whether this 





excitement is warranted remains to be 
seen. The price is low for a broadband 
implementation; it is easy to use and sup- 
plies a broad range of capabilities. It’s a 
network to be dealt with seriously. 

The PC community waited a long time 
for this product, and IBM seems to have 
delivered a readily usable and sophisti- 
cated network. In our initial Iook, we 
came away impressed with some aspects 
of the network, but the jury is still out on 
others. 


Applications 

The documentation includes an adden- 
dum of IBM-supported products that work 
with its network. Though IBM has made 
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every effort to make other packages work 
with its network, there are limits to what 
will run. This isn’t IBM’s fault but rather 
is a byproduct of some sloppy program- 
ming. For example, dBASE I! (Version 
2.41) will not run. The program’s CP/M 
heritage causes the incompatibility, be- 
cause this application uses information 
taken from the file control block (FCB) for 
I/O after it has closed the file. An appen- 
dix subtitled ‘‘Co-existence of applica- 
tions with the PC Network program’’ 
states that ‘‘any application that does I/O 
over the network cannot use FCBs in the 
following ways: construct its own open 
FCB; save an FCB in a file and use it later 
in a different run; close the FCB and then 
continue to use it as if it were still open.”” 

Tricks like these were popular among 
CP/M programmers, many of whom car- 
ried their bad habits over to the MS-DOS 
environment. The network can’t control 
its files adequately when programs act this 
way, SO now it’s time to pay the piper. An 


application program’s limit on the use of | 


FCBs is in fact a network program restric- 
tion, rather than a DOS 3.1 restriction. 
The network program prefers that applica- 


tion programs use the file handle I/O | 


instead of the FCB. 

At last report, IBM was still working 
on ways to modify the program so that it 
will detect improper file I/O and substitute 
1/O calls that are not threatening to data 
integrity on the network. We tested the 
network with dBASE IIT, 1-2-3, WordStar, 
Sidekick, Volkswriter, and Framework. 

Framework would not run on the AT 
server, because the AT has problems with 
the program’s copy-protection scheme. 
The other programs behaved in a courte- 
ous manner. Along with these programs, 
IBM has announced a detailed list of IBM 
software that functions on the network, 
and the type of configurations, such as 
shareable, nonshareable, and so forth. 

Execution and load times over the net- 
work seemed reasonably consistent with 
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The beta version of the IBM PC Network Program 
tested on the new IBM PC Network promises to set new standards for LANs. 


those of the other networks we tested. 
The IBM network is a multilayered 
affair. The BIOS on the network adapter 
card functions in tandem with the network 
program. The network program interacts 
with DOS 3.1 to supply system-level con- 
trol for the network. The system suppo;ts 
remote hard disks as well as remote printer 
access. DOS 3.1 implements read-only 
protection of files, along with file sharing 
using file- and record-locking extended | 
DOS calls. | 
The network allows extensive spooling 
and print capabilities, including the best 
print queue management we’ve seen. The 
network manages printing as a background 
task, allowing you to do other jobs. It also 
includes a nice message facility, which 
allows you to send messages to any or all 
users logged onto the system. The option 
of saving these messages into a file is sup- 
ported from the message task menu. 


Four Functional Levels 

The network is designed around four 
levels of functionality. The network 
administrator assigns one of the four levels 
to each station depending on access needs. 
The simplest level is that of the redirector. 
This mode permits the redirection of file 
V/O and printer requests to a server 
machine and includes the ability to send 
messages. The receiver mode, which 
includes the redirector’s functions, allows 
the receipt of network messages and the 
routing of the messages to the printer, con- 
sole, or a file. A machine in this mode can 
receive messages while it executes local 
programs. 

Next on the hierarchy is the messenger 
mode, which adds a full-screen editor and 
lets you forward messages to multiple 
users. You can alternate between the 
application and the full-screen network 
mode. The final level in this scheme is the | 
server. At this level the machine can share | 
its resources (via the NET SHARE com- 
mand or through the menus), whether hard | 











disks or printers, while working on local 
applications. As expected, the higher-lev- 
el modes require more memory. 

The network shares subdirectories on 
one or more servers among multiple users, 
assigning different access rights to each 
user. Server printers may be shared via the 
network program. Each server can man- 
age up to three printers at once, each sep- 
arately addressable by network users. Files 
sent to these printers are put into a print 
queue, which may be managed by the 
server or displayed by the remote users. 

Because the IBM network shares disks, 
directories, and files, it can control access 
to them. The network supplies the follow- 
ing types of access: 

e Read only (R)——allows for read only 
access. 

e Read/write/create (RWC)—provides 
for the ability to read, write, or create 
within the disk or directories. 

e Write only (W)—provides for write 
only access to a disk or directory. 

e@ Write create (WC)—provides for both 
write and create rights to a disk or direc- 
tory. 

e Read/write (RW)—allows for read and 
write rights to a disk or directory. 

These attribute rights may be changed 
by the DOS “‘attribute” (ATTRIB) com- 
mand on any file. The system administra- 
tor establishes the rights to a subdirectory, 
and the user can’t change them. 

The network program prohibits you 
from using DOS commands that either 
conflict with network operations or threat- 
en the integrity of other users’ data. These 
commands are forbidden in an IBM net- 
work: CHKDSK, DISKCOMP, DISK- 
COPY, FORMAT, FDISK, PRINT, RE- 
COVER, SYS, VERIFY. Appropriate 
network commands replace these com- 
mands, so there is no overall loss of func- 
tion. 

Passwords control access to files and 
subdirectories; password protection is also 
available on shared printers. The record- 
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locking task still falls to application pro- 
grams. When the programs fully use the 
network’s capabilities, they can control 
access right down to the field level (even if 
it’s 1 byte long). 


Performance 

The software’s developmental nature 
and the applications limited the perfor- 
mance of our beta version of the IBM net- 
work. Most applications open their files in 
read/write/create mode, but don’t make 
any of the available calls for shared access 
over the network. The network manages 
these applications by forcing them into 
serial access mode so that users don’t con- 


flict with one another. If the program is | 


modified so that files are read-only, the 
software gives full, simultaneous access to 
those files, without serialization. And 
speed increases dramatically. 

BASE If would not run because of the 
FCB problem noted earlier, thus dooming 
our chances to see how the network per- 
formed in our productivity environment. 
Because the LAN: Datastore program has 
not yet been ported to the IBM network, 
we couldn’t run our standard multiuser 
database environment. That left us the 
development environment as the only one 
that would successfully run under the IBM 
network. 

Our conclusions based upon this one 
environment aren't definitive, but a few 
things stand out. The single-user times for 
the server (AT) are spectacular, mostly 
because of the AT’s speed. Our tests show 
that the limiting factor in the network is not 
the network hardware, but the software. 
Again, we stress that the network program 
we used was a preliminary version. Pre- 
release versions of products are often noto- 
riously different from their final versions. 
By the time IBM formally releases the 
product, the company will probably have 








tweaked the performance to bring it into | 


the faster segment of the market. All in all, 
the performance of the IBM network 
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seems adequate—nothing to write home 
about yet, but with clear potential. 


Installation 

IBM has a utility program called Instal- 
lation Aid to simplify installation. Unfor- 
tunately, the utility wasn’t ready when we 
tested the network, but even without it, 
installation wasn’t that hard. 


y the time IBM 
formally releases this 
product, the company 

will probably have 
tweaked the 
performance to bring 
it into the faster 
segment of the market. 





This process was the first part of the 
installation. Then came the fun part, con- 
figuring the system and creating all the 
necessary links. From the server, we 
invoked the network program and got into 
the network. At this point, we were at the 
main system menu, ‘‘task selection.’ 
From this menu we chose the disk or direc- 
tory tasks menu. The menus that followed 
enabled us to designate shareable re- 
sources, set up volumes, and perform all 
other disk/directory activities. We set up a 
private directory for each user, besides 
creating the links necessary to share the 


| \NETWORK subdirectory. 


Configuring the network for printers 
was also easy. We simply chose ‘ ‘printing 
tasks’’ from the main menu and designat- 
ed the server attached printer as ‘‘print].’’ 
Installation on the server was complete. 
We did spend a considerable amount of 
time setting up configurations for the var- 
ious workstations. 

The documentation for the installation 
procedure was based entirely on the Instal- 
lation Aid. The documentation appeared 


| to be very good, though we have no idea 


Installation Aid supplies a menu-driven | 
program that helps the system administra- 
tor configure both the network and the 
individual workstations. According to the 
documentation, the program will help you 
to install applications programs, set up 
users, create shareable resources, and 
much more. One of the utility’s key func- 
tions is to organize the server’s fixed disk. 
Without it, we had to do all the tasks man- 
ually that the Aid would have handled. 
The installation process took a few hours, 
not unreasonable considering the com- 
plexity of the task. Installing the network 
program was easy. After loading DOS 
3.1, we transferred the network program 
from the floppy disk to the hard disk. We 
next put the programs in a subdirectory 
(ANETWORK) on the fixed disk. We then 
created subdirectories for all users and 
applications. 





how closely it matches the actual program. 
An overall description of the hard disk 
organization would have been helpful. We 
hope IBM considers this in future (or at 
least production) releases of the program. 
The old standby about IBM documenta- 
tion holds true for the network: All the 
information is there, but you have to wade 
through many pages to find it. 

The ability to save your configuration 
from a menu option is interesting. This~ 
menu selection allows you to generate a 
list of the appropriate network commands 
without entering them manually. For 
example, the server must know which 
disks or printers the network can share. 
You generate this list from the command 
line, and it’s very straightforward. 

Once you’ ve selected your options, you 
back out of the menus by hitting Esc once 
for each level of menu to the task selection ” 
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menu. Option 7 from this menu lets you 
save or cancel the network setup. If you 
choose to save the network setup, all the 
setup steps you selected are saved to disk 
as acommand list. The commands are per- 
formed automatically at boot time. As 





long as you’re not doing anything fancy, | 
you can configure the network from the | 


menus without consulting the manual. 

Along with the network card, IBM 
ships a revised version of its diagnostics 
disk. This new release contains support for 
the network card and documentation for 
troubleshooting. 


Documentation 

Documentation supplied with the net- 
work program consists of a very complete 
manual in the now-familiar IBM format. 
Though the documentation is preliminary, 
it’s well done and gives a good sense of 
what you will receive in the final package. 
The documentation is divided into useful 
categories. The most important section 
was ‘‘Guidelines for Sharing Disk, Direc- 
tories, and Printers.’ We would like to 
have seen more concrete examples in the 
documentation, though IBM appears to 
have made a sincere effort to make the 
documentation readable and understand- 


able by the nontechnical user. All in all, | 


we were pleased with the level of docu- 
mentation supplied. 

Several useful appendixes discuss top- 
ics such as guidelines for application 
developers, general guidelines for the net- 
work environment, multi-user considera- 
tions, and coexistence of applications with 
the network program. These appendixes 
were concise and had valuable information 
for the advanced user and developer. 


User Interface 

IBM’s user interface really shines. The 
system is a quantum leap in ease of use 
over any of the other networks we tested, 
with the possible exception of the 3Com 
system. The IBM program allows users 
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performing network tasks to work in either | 
command line mode or menu mode. When 
the network program is started, you sign 
onto the system giving a network name to 
the PC you’re working. 

After you give the network name, the 
system presents you with the question, | 
“Do you want to start the network?’ If 
you reply yes, the system takes you to the | 


or user interface and 
ease of use, we think 
that the PC network 
sets a new standard. 
As for the IBM 
network's hardware, 
the system defines the 
State of the art. 


main menu screen. From this menu, you 
can control resources, set up the machine, 
and, in general, do any network task that 
your mode will allow (remember all the 
stuff about the server, messenger, receiv- 
er, redirector). These menus are concise 
and understandable and include a context- 
sensitive help facility. They are also rem- 
iniscent of IBM’s recent efforts in the 
mainframe world. We hope the company 
continues in this direction; it’s very wel- 
come. 

The second mode of operation is the 
command mode. From any menu, press- 
ing F2 gives you a command line at the 
bottom of the screen. You may enter any 
network command from this line. The 
commands seem to execute faster than 
they do from the menus (which is reason- 
able), though we didn’t have a chance to 


| which effectively insulate them from puz- 





confirm this impression. In any case, 










































experienced users or system administra- 
tors will probably use this command line 
once they are familiar with the commands. 
Most other users will opt for the menus, 


zling through the commands. 

The network has fewer than 20 com- 
mands, a reasonable number to deal with. 
The command language gives you a lot of 
control. With the help of the documenta- 
tion, which is very good on commands, 
we could control the network either from 
the menus (our preferred method) or the 
command line. Thanks, IBM, for making 
this network easy to use. 


Conclusion 
What can we say about the IBM net- 
work? This product was created with 
intense anticipation. How does IBM’s 
entry into this arena change the field? 
After using the network and putting it 
through its paces, we conclude: for user 
interface and ease of use, we think that PC 
network sets a new standard. In hardware, 
the system defines the state of the art. 

The intelligence the board holds is truly 
phenomenal. The first five ISO layers are 
contained within the network adapter. For 
the future, the broadband implementation 
allows for expansion into video, voice, 
security, and so forth, all on the same 
cable. 

The IBM network will force other net- 
work vendors to reduce their prices to 
compete or be blown away. We recom- 
mend the product, but bear in mind that we 
evaluated a prerelease version. We expect 
that the final version will hold its own 
against most products on the market. 

IBM has once again brought us a reli- 
able, conservative product. Other net- 
works may perform better and offer addi- 
tional features, but as an all-around net- 
work, the IBM PC Network will become a 
leader. Certainly none surpasses it in its 
ease of installation and its level of user 
interface. a 
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A , . ——_ 
The right network isnt 
a matterof choice. Ita 
matter of fact Jas 


Fact: You cant buy smarter 
than an OMNINET™ Network. 


Whether you have 2 microcompu- 
ters or 200, you bought them to 
handle information. If each micro 
has to handle it separately, both your 
equipment and your people are 
working inefficiently. 

Because they could network with | 
OMNINET. Sharing information - 
as well as the printing and data 
storage equipment that really 
puts information to work. 

Add CORVUS’ SNA Gateway, and 
you can link your entire network 
directly to your mainframe. 





The price? At under $500 per 
hookup, OMNINET is the most cost 
effective network you 
can install. Or expand. 


Fact: This network 
was designed for 
microcomputers, 


Micros get moved. 
Businesses expand. 
Your network should 
be able to grow and 
change just as fast as 
your business does. 


cessing and the PC’s in Purchasing. 
OMNINET will keep them all on 
speaking terms. 






























That's why an 
OMNINET Net- 
work uses simple, 
telephone: type 
line. Even relocating 
the system to a whole 
new building is just 
a move. Instead of a 
construction project. 


Fact: The experts network 
with OMNINET 





Over 30 of the major computer com- 
panies have licensed OMNINET for 
networking their micros. So you dont 
have to worry about support tomor- 
row for the system you pick today, 
And OMNINET already has the most 
software options around — over 500 


Fact: OMNINET programs to choose from, acct orcing 


I, =) : i 
Networks offer your people's needs. Not their 

unmatched network's limitations. 
compatibility, 


————————— Fact: The facts have made us *l. 
From Applesto Zeniths,  2yeeees que nen 
OMNINET handles more 
varieties of computers 
than any other network. 
So keep the DEC's in Data Pro- 


CORVUS pioneered local area net- 
working for microcomputers, and 
we've never stopped working on ways 
to improve it. <a 

Just give us a ring / 
at 800-4-CORVUS  { 
to find out more. 

Because while 
calling ourselves the 
best is a matter of opinion, telling you 
that 3 out of every 5 locally networked 
micros work on a CORVUS network 
is something else* 

It's a matter of fact. 






59% 
Corvus 





*594. of all localty-networked micros opcratc ina CORV.S nctwork ac cording to /ifoComp CORVUS THE NETWORKING COMPANY OMNINET. OMNIDRIVE and OORVUS BANK are trademarks of CORVLS SYSTEMA INC 
TBM Pt isa trademark of Jaternational Business Machines. APPLE isa trademark of APPLE COMPUTER INC DEC is a ipademark of DIGITAL EQUIPMENT CORPORATION Zenith ts a trademark of Zenith Corporation. 
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A Legendary combination... 
IBM-PC and Legend Printers! 


You've already got the best personal computer in the world. Add to it one of these two printers and you've got 
a Legendary combination. These two Legendary printers are both fully compatible with the IBM Personal 
Computer This means you can run all the IBM software including the many new packages that were just 
released. And downloadable character sets let you design your own unique fonts. The quality and 
performance of these two printers is superb. All you need to choose is color or black and white! 





The Legend 1380 


The Legend 1380 is the fastest ofthe monochrome 
Legends. Performing at aturbo-quick 130 cps and 
an RTS of 163 characters per second, it’s the 
perfect match for word processing or spreadsheet 
applications, especially in the DNLQ mode. Your 
most important reports and proposals will look 
like a million dollars when you use the Legend 
1380 with its high-quality carbon ribbon and 
unique, square-dot output. The graphs and charts 
you create with the Legend 1380 are fully IBM, 
compatible and you can run ail of that fantastic 
new software. We've designed the printer with 
quality and compatibility in mind, and you've gota 
printer here with a future! 


The Legend CP-VII 


Color your world with the new Legend CP-VIlI color 
printer. With its 15" carriage, you can create the 
most stunning, brilliant color charts and graphs 
you've ever seen. And it cruises along at an 
incredible 180 characters per second, providing 
both color and speed at the same time. With our 
unique inked-platen system, each spectacular 
color is printed using only a single pass. So your 
best work can now be done in record time! And 
since the Legend CP-VIl is fully compatible with 
your IBM Personal Computer, you're assured that 
all the fantasticnew software just released by IBM 
will run flawlessly when you couple your IBM toa 
Legend. 


For more information about these two and the rest of our Legendary printers contact Cal-Abco/Legend 
Peripheral Products, 6041 Variel Avenue, Woodland Hills, Ca 91367. Telephone (818) 704-9100. Outside 


CA call toll-free 1-800-321-4484. Telex 662436. 


LEGEN 


PERIPHERAL 
PRODUCTS 


TBM and JBM PC are trademarks of the International Business Machines Corporation. Legend, Legend Peripheral Products and RTS are trademarks of Cal-Abco 
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Now you can have all of these features 
and more for your Epson MX, FX, RX, JX 
and LQ-1500 printers. And all at the 
touch of a few keys. Printer Boss™ soft- 
ware is simply the ultimate in printer 
controll 


Print letter quality on your FX printer 
at full text-mode speed using our unique 
two-pass dot-matrix approach. Use this 
high-speed technique to overprint 
dots which fit precisely between the 
dots In the standard charecters, filling 
in the ennoying spaces and greatly en- 
hancing readability while avoiding the 
smearing eftect of doublestrike or other 
print modes. Or print graphics-mode let- 
ter quality on the MX, RX and JX 
printers. 


Print multi-page spreadsheets or re- 
ports as wide as you like, sideways on 
your peper, in a choice of tive different 
type sizes, with eutomatic pagination 
both vertically and horizontally, at high 
speed and on any Epson printer. 


Create a RAM printer buffer of from 1 
to 32K, so you can print in background 
while using your PC for other work. Buf- 
fer your normal, letter quality or side- 
ways printing for higher efficiency and 
throughput. 


Download any of 5 different IBM char- 
acter aeta, including the Matrix, Graph- 
ics 1 end Graphics 2 printer sets, the 


YES! PLEASE SEND PRINTER BOSS TODAY! 


CONFIGURATION 

(_) PRINTER BOSS $59.95 

( } WITH SIDELINE OPTION $99 90 
( ) DEMO DISK $1000 


PAYMENT  $. 


ADD $2.00 SHIPPING ALL ORDERS CONNECTICUT RESIDENTS ADD 75% OUTSIDE USA AND CANADA 
ADD $15 00 COD ADD $2.00 PURCHASE ORDERS ACCEPTED 





( ) CHECK ENCLOSED 

( ) MONEY ORDER ENCLOSED 

¢ ) COD 

( ) MISACARD = (_) MASTERCARD 
CARD# pi 
ee —— ee 
SIGNATURE 
Ci 





Printer Boss" 


Letter quality printing, 


sideways printing, 


RAM printer buffer, 

5 alternate IBM character sets, 
graphics, Greek and screen symbols, 
custom font design, 

high-speed character-mode output 


and full control 


of your Epson printer 
on one plain-English menu. 


Screen set and the APL set. Use IBM 
block and line graphics characters, IBM 
screen characters, Greek and APL 
symbols on any Epson printer. Printer 
Boss™ is ideal for 1BM graphics soft- 
ware and for acreen dumpa. 


Or cuatomdealgn your own char- 
acter font using our new font design 
feature, and build a library of your own 
fonts for future use. 


Printer Boss™ also allows full menu- 
based operation of all control func- 
tions of all of the Epson printers. Select 
and deselect pica, elite, compressed, 
italic, enlarged, emphasized, double- 
strike, underline, superscript and sub- 
script for scores of different type faces. 
Switch the LQ-1500 between draft and 
letter quality 


Set line spacing, right and lett margins 
and skip-over-perforation. Load USA, 
France, Germany, England, Denmark, 
Sweden, Italy, Spain and Japan lan- 
gauge sets. Control unidirectional, 
half-speed and proportionally-spaced 
printing. Store and retrieve 10 com- 
plete menu settings with a few key- 
strokes. Emulate the IBM-label printer 
for the BM-PC. 


Print aamples from the menu, or use 
program modules provided for printing 
ASCII tables and spreadsheet and text 
samples. Create ASCIl fllea of data, 


( ) WITH LETTER8OSS OPTION $99 90 
(_) WITH BOTH OPTIONS $139 85 


NAME _ 
COMPANY 
ADDRESS ——— = 
CITY/STATE/ZIP 

TELEPHONE — 





SS ee 


Pw ee oe ee cee a ee et een et 


corresponding to the stored menu set- 
tings, which can be accessed by or in- 
cluded in your own programs to set up 
the printer as you wish. 


Printer Boss provides all of the above 
features on one eaay-to-uae menu, 
and it's compatible and extremely use- 
ful with such word processing end 
spreadsheet programs as Wordatar, 
Lotus 1-2-3, Visicale and many, many 
others. The package is streamlined, 
professional and intended for serious 
work by seasoned PC users, but is 
easily operable by the neophyte. As a 
primary objective the development 
team designed the menu and its opera- 
tion to minimize mental effort and fa- 
tigue in printer set-up and operation, 
which is particularly important for the 
newcomer to computers. 


Printer Boss™ runs on the IBM-PC, 
IBM-PCjr, IBM-XT or any compatibles; 
PC-DOS 1.1, 2.0, 2.1 or equivalent; 
double-sided disk drive; 128K RAM; 
Epson MX, FX, RX, JX or LQ-1500 print- 
ers or compatibles. 


Printer Boss™ $59.95. With Letter 
Quality or Sideline™ options $99.95. 
With both $139.95. Demo diak $10.00 
credited to order. VISA, MC, or send 
check. Free into. Dealers welcome, 
sales kit available. 


Printer Boss“ 


CONNECTICUT SOFTWARE 
30 WILSON AVENUE 
ROWAYTON, CT 06853 


INFORMATION 
203-838-1844 


ORDERS ONLY: 
800-826-1589 
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AFTER = : 
SMARTERM, WHAT 
O WITHYOUR 
TERMINAL? 


DO YOU 
OBSOLETE 


YOUR DAYS OF 
BUYING TERMINALS 
ARE OVER! 

Now there’s SmarTerm 
terminal emulation software 
for your IBM* PC, XT, AT 

or compatible system. All 
SmarTerm products offer 
comprehensive and exact 
terminal emulation, powerful 
file transfer facilities, and 
include TTY mode to link you 
to The Source, CompuServe, 
Dow Jones or other popular 
time-sharing services. We've 
included features such as 
ASCII and binary file transfer, 
multiple setup 
configurations, 
XMODEM and 
PDIP* protocol 


‘SMARTER ard POP ara racemarkt of Bevoct inc * ISM 9 9 regatered raceme of 
Wreenapera Guenees Mactren Corp * DEC 
Equomert Corp * DASHER 4 a repeiaed irademark of Dats Genpral Com 


VT and ReGIS are tracenares at Cogeal 


support, “'smart’’ softkeys, plus 
European DOS support. 


SmarTerm 100 is your choice 
for DEC* VT100, VT102 

and VT52 emulation. 
SmarTerm 125 has ail the 
features of SmarTerm 100, 
plus VT125 ReGIS graphics 
support. For Data General 
Dasher* D100, D200 or 

D400 emulation, you need 
SmarTerm 400. 


More than 15,000 users 

are already “hooked” on 
SmarTerm. Try it for 30 days, 
with full refund privileges, 
and you will be too. 

Persoft, Inc. - 2740 Ski Lane 


Madison, WI 53713 
(608) 273-6000 - TELEX 759491 





~ perso 
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Omeone once said that statistics 

often lie, and liars often use statis- 

tics. Whether the deception is 

intentional or unconscious is an- 

other question. Nevertheless, 
even computer users, who rely and often 
thrive on numbers, will sometimes distrust 
them. Yet the need to use numbers to 
objectively evaluate microcomputer net- 
works is obvious. 

When you decide which computer 
hardware or software to purchase, you 
compare features, including ergonomics 
and compatibility. You also consider the 
equally relevant, objective issue of speed 
because the value of computers is their 
ability to do work faster than people. 
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Benchmarks 


I 
Network 
Ratings 


Robert Cowart and Peter Feldmann 





Though personal preference for one com- | 


puter over another has its place, to reach 
objective, reliable comparisons, we're 
stuck with numbers to measure speed. 

The numbers are benchmarks, and a set 
of testing procedures (or benchmark pro- 
grams) is used to generate them. 


CPU vs. Disk I/O 

CPU performance, although always 
important, is most obvious when you per- 
form mathematical calculations, such as 
recalculating a large spreadsheet, or run a 
program that is completely stored in 
RAM. Roughly speaking, performance in 
this area is a function of microprocessor 
clock speed, meaning that a machine with 








a faster microprocessor than the IBM PC, 
such as the AT&T 6300 or Compaq Desk- 
pro, will recalculate your spreadsheet fast- 
er than the PC. 

As you might expect, though, a com- 
puter system's overall speed (often called 
throughput) is govemned by its weakest 
link, not its strongest. This link to the real 
world is usually a disk drive. This ‘‘out- 
side world’’ connection from a computer, 
the input/output (I/O), includes, among 
other things, the printer, keyboard, CRT, 
network cable, and modem. 

Compared to the speed with which a 
microprocessor can move data, a floppy or 
hard disk drive is a sluggish behemoth, 
slow enough to leave the CPU twiddling 
its thumbs during periods of intensive disk 
activity. As a result, most computers are 
V/O bound, meaning that they can work 
only as fast as the physical devices 
attached to them work. Consequently, 
CPU speed is sometimes irrelevant to ulti- 
mate performance, and any thorough 
benchmarking procedure should be realis- 
tic enough to exercise all avenues of data 
flow through the system. 


Benchmarks 
Businesspeople, the bulk of potential 
network users, are usually more interested 
in prime rates than prime numbers. And if 
you believe the surveys and sales figures, 
most microcomputers run programs that fit 
into one of three areas: word processing, 
spreadsheets, or database managers. Con- 
sequently, using traditional benchmarks to 
evaluate computers is like choosing a ster- 
eo system by its power output instead of 
harmonic distortion curves. Benchmarks 
usually supply many numbers, but they 
only show a small part of the picture. In 
addition, the simpler the benchmark test 
(that is, the less it measures), the more 
accurate and, unfortunately , less meaning- 
ful it is. 
For our strategy in testing networks in 
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Benchmark testing of local area networks calls for relevant, repeatable 
tests using poplar applications performed | in vel operating environments. 
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this issue, we tried to create relevant and 
repeatable benchmarks, designed for the 
microcomputer network environment. We 
wanted to test the networks thoroughly but 
only in realistic operating environments— 
combinations of software and hardware 
that simulate everyday situations. Al- 
though PCs and computer networks are 
used in increasingly diverse applications, 
from tracking Olympic athletes to moni- 
toring space shuttles, we decided on more 
mundane but common computer/network 
uses. For comparison in our local area net- 
work testing project we used a typical 
business office, a software engineering 
shop, and a transaction environment. 

Because the average size of a LAN is 
about four PCs, we began with this struc- 
ture to build each environment. This 
involved many hours of trial and error, 
because our tests had to be reliable, repeat- 
able, realistic, and automatically execut- 
ing (difficult with off-the-shelf software 
such as Multiplan, dBASE Il, and 
LAN-Datastore). The tests also had to be 
self-timing because we didn’t want to 
spend hours in front of PCs holding stop- 
watches; nor would that have been as 
accurate as self-timing. 


Test Carriers 

To duplicate the tests from one network 
to another and keep the framework of the 
tests from varying from one operator to the 
next, we designed a carrier program to 
hold the applications for the benchmark 
tests. This carrier was in the form of a 
standard DOS 2.x batch file, a list of sep- 
arate commands usually called from DOS 
that would execute automatically from the 
top of the file to the bottom and then loop 
around again for the next iteration of the 
test. 


these tests and decided to put our comput- 
ers to work to help us run timing as well as 
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We also wanted consistent timing for | 


conduct the applications programs. With | Figure 1: dBASE Il disk-intensive program. 


some exceptions, it worked well and gave 
us a consistent set of times that we could 
use for comparison. 

We designed the batch files to control 





or our strategy in 
testing networks, we 


attempted to create both | 


relevant and repeatable 
benchmarks. 


execution of the benchmarks and save the 
results to another file, which could be ana- 
lyzed later. We gave the file extension 
.LOG automatically to these files and 
wrote a simple program that read the 
.LOG files, totaled and averaged the 
results, and then wrote an output file, 
which we then used as the basis for our 
network benchmarking results database. 


Note: This file does sorts, 
deletes, and packs 
by the .BAT file below: 


4 sae DB. BAT = 
4 === Files needed for this test: 
a DBASE program files 


Sorting prgm and file to be sorted - 
DBASETST.BAT tone. com 


This file - 
Input files - 
‘ A screen control utility 
ECHO OFF 
cLs 
ESC (5;24H 
pause 
tone 
aTOP 
tone 
tone 
tone 
els 
echo 
ESC €7;15H 





indexes, 
a dBASE II database. 


NTR. TST ~ for C/R 
- ESC.COM (not really needed, 


DBASE II testing is starting over again, 


Because one of the principles of a sci- 
entific study is to control as many vari- 
ables as possible, we had to be rather cau- 
tious in our methodology. Had we tried to 
test networks using real computer opera- 
tors sitting at keyboards, we couldn’t have 
duplicated exactly the timing of input to 
the networks from one test to another. 
Batch-testing files eliminated this source 
of variability. 

We also had to avoid the temptation to 
fine-tune our batch files to meet the idio- 
syncrasies of some networks; where nec- 
essary, we adjusted the batch files outside 
the main timing loop to avoid upsetting the 
Statistics. 

Batch files, however, proved a mixed 
blessing because of their limitations. For 
example, our selection of application pro- 
grams (word processors, database manag- 
ers, and spreadsheets) was limited because 
we could only use programs that would 
accept input from a DOS text file, ProKey 
(a keyboard simulator), or the applica- 
tion’s built-in keyboard macro (if it had 
one). We couldn’t use WordStar, for 


copies, appends, 


Called and controlled 


P. Feldmann 9/1@/84 (885) 967-7837 
~ DBASE.COM DBASEOVR.COM DBASEMSG. TXT 


SORTDB. DBF SORTEST. PRG 


OTIME. TST ~- to zero time 
but nice!) 


folks! 


1 sem Set time to 8 to start test - redirect to nul file 


TIME ¢ OTIME.TST > NUL 
DBASE dbob 

TIME ¢( NTR. TST >) %1.L0G6 
GOTO TOP 
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STRUCTURE FOR FILE: Ar:DEALERS .DBF 
NUMBER OF RECORDS: @ee81 

DATE OF LAST UPDATE: 09/12/84 
PRIMARY USE DATABASE 
FLD NAME TYPE WIDTH DEC 
Cc 228 

s20 

®28 

e18 

eve 

oes 

@24 


F2r2z2zneo0nanan 


@13 


* program for benchmarking performance of various PC networks 
* using dSASE II and a Music Dealer flle with the following structures 


set talk off 
use dealers 


dBASE II Network Crusher ~-- PC Magazine Network Evaluation 
by dBob Cowart 


OEE EE EASES EE EE EEE EEE OE OEE EEE ERE TEE 


e 
? 
? 
? 
? 
? 
? 
? 
Ka 
? 
? 
? 
2 
Ef 
? 
? 
ig 
? 
? 
2 
? 
? 
? 


* delay... 
store @ to x 
do while x(5@ 
store x+1 to x 
loop 
enddo 


17,17 say 
18,17 say 
19,17 say 
20,17 say 
21,17 say 
22,17 say 


@ 17,28 say “Sorting on firm to dirfirm” 
sort on firm to dirfirm 
use 
* delay.o. 
* delay.es 
store @ to x 
@ 12,12 say 
@ 14,12 say 
do while x(115 
@ 13,12 say “see 
store x+5 to x 


BF 8F OEE EE EEE E HEE EOE OE ee ee eee” 
OREN TEEEEEEE EE EEE EEE TEER EER ERR ETE eee 


wean 


(Figure I continues) 


Delaylng for 38 seconds 
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| example, because once we entered Word- 


Star, we couldn't exit and return control to 


the batch file for the next iteration. 


Firing Order 

Once we wrote the programs, we had to 
choose on which of the four PCs in a net- 
work to run each benchmark test and 


| when. For example, should we start with 


just one, then progress to two, three, and 


_ four PCs running simultaneously? lf we 


used a mixture of programs, how should 
we assign them? Assigning programs is 
important since the server typically will 


| run its applications slower because of its 


additional network /O handling responsi- 
bilities. Should we measure the time pen- 
alty for running a particular test on the 
server compared to running the same test 
on a workstation? With the help of Ziff- 
Davis’s Belmont Labs, Bob Buchanan of 
3Com Corporation, and Bob Hooper, an 
independent consultant, we finally arrived 
at the methodology that follows. 


Productivity Environment 

The most common use of networks is in 
a multi-PC office where the PC’s tasks 
include word processing, spreadsheet ma- 
nipulation, and data processing. Word 
processing will probably be more popular; 
so we assigned that task to two worksta- 
tions. We assigned database manipulation 
and spreadsheet work to the other two. We 
designed the productivity environment to 
simulate four workers’ average use of this 
network. 
e User 1, working with a database, calls 
up @BASE II, loads a 100-record, name- 
and-address file, sorts the file to another 
disk file, appends several records, deletes 
them, creates an index, and then exits back 
to DOS, storing the elapsed time to disk. 
Several 30-second delays thrown into the 
program simulate the thinking time, tele- 
phone answering, and so forth that will 
often occur in an office setting. Figure | 








Ive.SO 


A 3M diskette can you want to make a floppy We make our own 
make one read/write pass _ that’s certified 100% magnetic oxides. And the 
on every track, every hour, _ error-free and guaranteed __ binders that attach them 
every day for 200 years and _ for life, you have to make _ to the dimensionally 


still be in terrific shape. every last bit of it yourself. stable substrate. Which 
Has 3M discovered the That’s why we're the — we make ourselves from 

floppy fountain of youth? —_ only company that con- liquid polyester. Which 
In a way, yes. mole every aspect of the we = ourselves. 


We discovered that if | manufacturing process. We also test our 


floppies. At least 327 ways. 
And not just on exotic 
lab equipment with per- 
fectly aligned, spotless 
eee Bat, also i office 
equipment like yours. 
We even reject a dis- 
kette if its label 
is crooked. 















Some companies 
claim their floppies are as 
good as ours. 

They should live so 
long. 


One less thing to 
worryabout: 


CIRCLE 505 ON READER 
SERVICE CARD 






shows the program listing. 

@ Users 2 and 3 on each network run a 
program (actually written in dBASE If) 
that simulates a typist’s duties, by typing 
lines of characters to the screen, pausing, 
going to the bottom of a file, then opening 
and writing some information to a file and 
closing it again. We intentionally kept the 
disk I/O light, as in any word processing 
environment. We could not use WordStar 
because of the problem discussed carlier. 
Figure 2 shows the listing. 

e User 4 is a spreadsheet operator who 
calls up Multiplan and then loads a rela- 
tively small file. All keystrokes are exe- 
cuted automatically using ProKey. Next, 
the matrix is enlarged to 30X30, and a 
recalculation is performed. All formulas 
are relatively simple, using the primary 
mathematical functions. Finally, the file is 
saved under a new name, closed and 
deleted, and the elapsed time is recorded in 
a disk file. Figure 3 shows the listing. 


Development Environment 
Although heavy-duty programming is 
normally done on a mainframe or dedicat- 
ed development system, the demand for 
programs to run on the IBM PC and com- 
patibles leads to increasing use of PCs as 
programming development stations. We 
designed the development environment 
test to make very heavy use of the user 
station’s CPU and server disk I/O (and, 
consequently, the network's data path). 


Because of the amount of disk access _ 


needed to perform the assemblies and 
compilations, the server’s hard disk rarely 
got a breather. Probably no realistic net- 
work demands so much of its resources as 
this program does, we fully expected to 
run into problems in using this test file, 
and we did. Several networks passed this 
test, however, and some did very well 
indeed, 

Those of you who are familiar with the 
subtler details of programming should find 
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@ 13,12 say “sen 

store x+5 to x 
store x-1 to x 
store x-l to x 
store x-1 to x 
store x-l to x 


Delaying for 30 seconds 


@ 13,15 say “ 
loop 
enddo 
@ 13,12 say “— 
@ 14,12 say “_ 
@® 12,12 say * 


a a 
use dealers be 


* this one creates an index on a 20 character field. 
use dealers 
@ 18,20 say “Indexing on firm (2@@ chr fleld)" 
index on firm to dirfirm 
use \ 
# delay.. 
store @ to x 
@ » 12 say 
@ 14,12 say 
do while x(115 
@ 13,12 say "### 
store x+5 to x 
store x-l to x 
store x-1 to x 
x 
x 


REE E EEE EE HERES EEE 
9 Me Me i AE HA ee A A Be ABE aaa a aa aa 


Delaying for 30 seconds nee 


store x-l to 
store x-1 to 
@ 13,15 say ° 
loop 
enddo 
@ 13,12 say “ 
@ 14,12 say “ 
@ 12,12 say " 


use dealers 


# creates another Index which wlll be used for appending 
use dealers 

@ 19,20 say "Indexing on year (2 chr fleld)" 

Index on year to dlryear 

use 


whe 
#* delay... : 
store @ to x 
@ 12,12 say 
@ 14,12 say 
do while x(115 
@ 13,12 say “##e 
store x+5 to x 
store x-1 to x 
atore x-1 to x 
store x-1 to x 
store x-1 to x 
@ 13,15 say "' 


ee EEE EE TEE Ha a AE a 
A A A A Ae AA ae HE ae se aE 


Delaying for 38 seconds eee 


@ 13,12 say * 
@ 14,12 say " 
@ 12,12 say “ 


use dealers 


#* now just copy to see how long it takes. {Figure I continues) 
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uss desisrs 

@ 20,20 say "Copying the dealer file to Tsmp.dbf" 
copy to temp 

uss 


# dalay.ce 
store @ to x 
@ 12,12 say 
@ 14,12 say 
do while «(115 
@ 13,12 say “### 
stors xtS to x 
store x-1 to x 
store x-1 to x 
store x-1 to x 
store x-1 to x 
@ 13,15 ssy " 
loop 
snddo 
@ 13,12 ssy " 
@ 14,12 ssy " 
@ 12,12 say " 


AE IE AE A AE EE GE EE EE a gE a aa 
Oe AE AE A aE AE GE A aE EE EE aa dd a a a aa aa aa 


Delsying for 38 ssconds eee” 


use desiers 
@ 21,20 say "Setting 2 indexes on snd sppending s record." 
sst index to dirfirm, diryear 
sppend bisnk 
repiscs firm with "Harris" 
repisce yssr with 81 
uss 


# delay... 

store @ to x 
Ge et ia 
7. SRI 8-08 AEE 0 SEA A AE SE Se 


@ 12,12 ssy 

@ 14,12 say 

do whils (115 
@ 13,12 ssy "#08 
stors “+5 to x 
stors x-1 to 
stors x-1 to 
stors x-1 to 
stors x-1 to 

@ 13,15 say * 


Delaying for 30 ssconds oem 


@ 13,12 say " 
@ 14,12 say " 
@ 12,12 ssy " 


use desiars 
@ 22,20 say "'dsleting one record... 
pote bott 


snd pscking" 
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| the following list of 13 steps that the batch 
file executed enlightening. (We used 
IBM’s Macro Assembler and BASIC 
Compiler.) The program in Figure 4 
assembles both sample files on the MASM 
disk, links them, deletes the .OBJ files, 


runs the program, deletes the program, 
compiles a version of PC-TALK III, links 


y measuring the 

amount of slowdown 
from the addition of each 
extra station, we could 
see how much slower a 
four-user network is than 
a two- or three-user 
network. 


PC-TALK III, deletes both the .OBJ and 
.EXE file, assembles a file dumping pro- 
gram, links it; runs the program (dumping 
itself to the screen); deletes it; gets the 
elapsed time; and loops back to the begin- 
ning. 

Unlike the productivity environment, 
which uses several distinct benchmark 
programs assigned to each station, the 
development test uses one batch file pro- 
gram. Thus, we were free to explore ina 
more controlled manner another important 
variable in network performance—the 
amount of system degradation (overall 
slowdown) with the addition of each extra 
| station, one at a time. By measuring this 
slowdown, we could address the popular 
question, ‘‘How much slower is a four- 
user network than a two- or three-user net- 
work?”’ For insight into each type of net- 
' work, you should refer to the benchmark 
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results from elsewhere in this section. 

To measure this degradation, we ran 
the development environment batch file 
four times; first, on the server alone, then 
on one workstation alone. The difference 
between these two figures indicates the 
degradation that the network imposes. 

Next, we ran the test on both of the two 
workstations simultaneously and, finally, 
on four workstations simultaneously. In 
most cases, we skipped the three-station 
test because we were able to extrapolate 
the curve of degradation fairly well using 
the other figures. On some networks, the 
program wouldn’t execute on four sta- 
tions; so, where noted, we used three 
instead. 


Transaction Environment 

Letting a network’s multiple users 
enter, edit, and otherwise manipulate 
records in a single large database is a use- 
ful though difficult goal in networking. 
Multiple use of a single database is possi- 
ble only if you keep intact the integrity of 
the database as a whole by flagging or 
identifying each individual record in the 
file as an entity. 

You also must restrict access to records 
to one user at a time. If you simply try 
sharing and editing a database using a pro- 
gram designed for a single user, such as 
dBASE If, you're inviting catastrophe. 

Unfortunately, few programs currently 
sport true multi-user capability. One rea- 
son for this is the lack of standards for 
implementing the necessary record-lock- | 
ing scheme, which is required in order to | 
avoid the inevitable collisions that would 
occur when two people try to use the same 
file. And because each network operating 





system works a bit differently, a manufac- 
turer’s development cost and time for 
rewriting a program to run on all the net- 
works can be prohibitive. 

Another problem is that most of the 
popular database programs weren’t de- 
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Figure 2: Word processing simulation program. 





































# DSASE programs for testing 


This first one is called dbsec.prg and emulates some light typing 
to screen and saving to disk, similar to a word processor. It is 
called by the batch file just before it. 


: se= OBSEC. BAT - COWART 97/10/84 
: #22 Files needed for this test: 
DBASE program files - OBASE.COM OBASEOVR.COM OBASEMSG. TXT 
OSSEC. BAT , tone. com 
Input files - NTR.TST - for C/R 
ECHO OFF 
CLB 
pause 
TOP 
els 
echo Typist Emulator is starting over again, folks! 
t see Set time to @ to start test - redirect to nul file 
TIME ¢ OTIME.TST > NUL 
OBASE dbsec 
TIME ¢ NTR. TST >) *1.LOG 
GoTo TOP 


OTIME. TST - to zero time 


# This is the dbase II file used. Note just one field, but lots 
of text (5@ characters) to fill up the screen, and take up about 
the same disk space as 10@ lines of text in a text file. 


STRUCTURE FOR FILE: A:TYPIST 
NUMBER OF RECORDS: ee099 
DATE OF LAST UPDATE: 99/15/84 
PRIMARY USE OATABASE 

FLD NAME TYPE W1OTH DEC 
@ai INFO c 250 

ee TOTAL ## 90051 


« DBF 


* file OBSEC. PRG 
* Typist emulator for benchmarking pc nets for pc mag. 
# robert cowart 09-14-84 
set talk off 
“Opening the file called typist.dbf" 
typist 
e 
EME ME He ab bd aE a ad ab bd a a ab bd a Sa a a a a dd a ed a a a aa a a gO 
“Light-duty FILE OPENING AND CLOSING PROGRAM - WORO PROCESSOR EMULATION” 
"Another net-crusher by dSOS. Inspired by Peter Feldman” 
© Ah Se fe dete -b  eaE aE SEH ae AE EAE AE AE AE AE EE AE AEA AE EAE E HEAE AEE AEE EE AE  HEAE HE EE E  E EE E 





“ABCDEFGHIJKLMNOPQRBTUVWXYZ12345367 " 


#delay 
? 
? “DELAYING... .cee% 


store @ to x 

Go while «(100 

store x+1 to x 

enddo 
"223456789! 08# ©**8 #6) _ +- eas" 


“dfyohyg kl qwnertyuioplCl/s.,mn* 


edelay 

? 

? “DELAYING. eccee* 
store @ to x 

do while «(100 
store x+]1 to x 
enddo 
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“Just printing things to the screen as might occur during” 
"the use of a word processing package. This method was used” 
“because we needed to automate the benchmarking process, and” 
“word-processors don’t usually allow this type of automation” 
"from the command line." 


adelay 
bd 


? “DELAYING. eccee” 
store @ to x 

do while «(100 
store xt+l to x 
enddo 


2 

? 

? “displaying next 15 records..." 
display next 15 


adelay 

? 

? “DELAYING. ..20e" 

store @ to x 

do while «(100 

store x+l to x 

enddo 
? "Changing several lines in the file...“ 
? “Going to bottom of file...” 
goto bottom 
? “Went to bottom of file” 
? "Replacing last record with new text..." 
* 
* 
REPLACE info WITH “now for a modification of a line of text..." 
? “Going to record @ 50..." 


50 
? "Going to bottom of file..." 
goto bottom 

adelay 


? 

? “DELAYING,....." 
store @ to x 

do while «(100 
store x+]1 to x 
enddo 


ie 
? “Going to top of file...” 
goto top 
#delay 
? “DELAYING A LONG TIME ......" 
store @ to x 
do while x (1080 
store x+l to x 
enddo 
? 
? “GOING TO THE BOTTOM OF THE FILE NOW..." 
goto bott 
? "Now closing the file, and exiting to network operating system. “ 
* Ring the bell several times to announce end of test... 
ehr (7) e 
ehr(7) 
chr (7) 
chr (7) 
ehr (7) 
ae RAE EAE 6 AE AE AE 0 A A A Ag aaa a a 
OEE NEES EERE EEE EEE OE AEE EEE OE EOE EE EE EE Eee” 
ab AY Ab AE AE A AE AE a A A AE a AE AEA AE AE A AA a a a a 
8 Ob ME ARE AEE AE A AE A AE A A A EE AA A a Aa aaa aaa 
ERE EE REET HE EER EE EE EEE EEE EEEEEREREREREEREEREE EERE REEEE RRO 


wit (Figure 2 ends) 


DBIVVVIVV9 VvVV4 
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signed for a multi-user environment, and 
adding this feature as an afterthought is 
difficult. It’s usually easier to start from 
scratch. For example, Ashton-Tate’s 
aBASE H Multi-User, after months of 
work, is available as of this writing only 
for the 3Com network. (A version for the 
Novell NetWare network operating sys- 
tem is in the works.) 

For our testing, of course, we needed a 
database program that at least claimed to 
run on all our networks. This narrowed the 
choices considerably, and the only one 
that was shipped to PC in time for testing 
was LAN:Datastore by Software Connec- 
tions. So we used it but not without rather 
substantial difficulties. 

LAN-Datastore supplies adequate 
record-locking when multiple PCs use it, 
but at a price: Its main program occupies 
more than 225K, not counting an overlay 
message file (without which it won’t run) 
of 100K. This means a total of 325K bytes 
before you call up a data file to work on. 
The database files themselves aren’t light- 
weights, requiring close to 60K to store a 
file of 100 names and street addresses, 
each 60 bytes long, for adata control over- 


| head of about 900 percent. 


An obvious corollary of this tremen- 
dous program and data file size is slow 
execution speed, and LAN.Datastore met 
our expectations in this regard as well, 
taking almost 1% seconds per record to 
copy a file from one database to another. 
But it worked fairly reliably on most of 
the systems. 

We thought it imperative to test the net- 
works in a transactional multi-user envi- 
ronment, so we gritted our tecth, filled 
each user station with 640K of RAM, and 
set to work. The benchmark file we came 
up with was fairly simple, though getting 
there was quite a challenge. For reasons 
still unknown, ProKey wouldn’t control 
LAN-:Datastore properly and caused a 
variety of errors. When we called Soft- 
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ware Connections, we were informed of 
an undocumented feature of the program 
that allows auto-execution of keystroke 
files. 

In its final form, the transaction envi- 
ronment test uses three levels of control: A 
batch file invokes ProKey; ProKey loads 
LAN-Datastore and its key file, which 
then takes over. The file subsequently 
loads a database of names and addresses, 
adds three new records, sorts the file, 
deletes three records, displays some vital 
statistics about the database, and exits. We 
ran the test in identical configurations to 
the development environment tests (single 
user, two users, and four users), but in this 
case, all stations competed for access to 
the same database concurrently rather than 
using private read/write files in separate 
subdirectories. Figure 5 shows the list- 
ing. 






















Observations and Conclusions 

Despite the many grueling hours we 
spent in the development, execution, and 
tabulation of our results, there were times 
when even our best efforts were thwarted. 
Some of the networks simply wouldn’t 
cooperate with our procedures, although 
all of our tests ran flawlessly on standalone 
PCs and XTs as well as on the majority of 
the networks. 

Sometimes a phone call to the network 


















cleared up the problem. 

Our first serious problem occurred dur- 
ing the development stages of our batch 
files, when the Fox 10-Net refused to run 
batch files correctly by failing to find 
existing programs and files on the server’s | 
hard disk and by occasionally hopping 
Over command lines. We found no solu- 
tion for this error. 

Another abnormality surfaced when the 
Corvus network ran the server's intemal | 
clock backward. This obviously confused 
our batch file timing procedures, but add- 
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manufacturer’s technical support group | 





ethle le a teet batch file for multiplan 


break on 

pkload 

prokey mp-pro/r 
prokey/f- 


ethie ehould elow up the typing 


time< tf 
retart 
prokey [f9] 


mp 
timett >>X1, log 
goto etart 


THE PROKEY FILE... 


(begdef> (f9) 


(omd) d3. Otenter? f (cmd) d2. Oenter)dienter) 


(tab) $ (enter) (cmd) d2. O(enter> 
v1Q00 enter) (cmd) de. Btenter> 


(dn) vrici/ (row ()+column()> Center? 


ed3@tenter) (cmd) d2. Oienter) 

er (tab) rr32c1 center> 

t (cmd) d2. Alenter) edummy (enter) 
yq (cmd) d2. O enter) y (enddef) 

* 





Figure 3: Multiplan testing using ProKey and a batch file. 


Program Development Environment 


Source 
Hooper: 


TIME Ct f 

3 START 

masm EXMPIM; 
masm EXMP2M] 
link EXMP1ImM EXMPeM] 
del EXMP?M. OBJ 
EXMPIM (EX INF It. 
del exmpim, exe 
BASCOM PCTI/E 
LINK PCT] 

DEL PCT. OBS 

DEL PCT.EXE 
maem DUMP] 

Vink DUMP] 

DUMP DUMP. EXE 
del DUMP. exe 
TIME<t >> X1.LOB 
TIME (t 

GOTO START 





Figure 4: Program development environment. 


lleting for the development environment written by 


Bob 





ing an AST hardware clock board in the 
server PC eventually set things straight. 
The TeleVideo network threw a 
wrench into the works when it simply 
refused to run dBASE II, of all programs. 
(You would think this program, because 
of its popularity, had been thoroughly test- 
ed by the company.) This development put 





a damper on our productivity environment 
testing until a TeleVideo representative 
arrived with a modification to both dBASE 
if and the TeleVideo operating system 
(a version of Novell’s NetWare). Appar- 
ently the company has documented the 
necessary changes (though we didn’t see 
them) so that the user can make the proper 
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Transaction Environment Testing Procedure 


This is the batch file 

echo off 

cis 

ECHO =eeeQutput will be written tos *1.LO0G 

IF EX1IST %1.L0G GOTO SCRATCH 

echo . 

echo . 

echo eeseusssenseess LNTEST2, BAT soessscessesresss 

ECHO Feldmann, Hooper & Cowart = 9/20/64 

echo This file will bring up LAN: OATASTORE 

ECHO and run it automatically using PROKEY and 

echo LAN: DataStore’s auto key file. 

echo uence will then be called to write 

echo the elapsed time to the specified file with 

echo an extension of .LOG 

echo 

echo ## uses lantesté.key Prokey file an 

echo ## uses lantest.kkl lan datastore key file #4 

echo . 

echo DON'T HIT RETURN WHEN LAN:DATASTORE asks you to!! 

PKLOAO 

PROKEY lantesté. key/R/F- 

ECHO ###2 PROKEY NOW READY FOR TEST! see 

secho PRESS ANY KEY WHEN REAOY TO BEGIN, THEN : 

tECHO TYPE ALT-F9 FOR EACH ITERATION YOU WISH TO RUN NOW. . . 

rECHO # © # # # (ie. typing alt-f9 three times will run 3 iterations.) 
pause 

§ soon Actual test starts here. 

sTOP 

cLs 

ECHO # # # # # # # # # # NOW AT BEGINNING OF BATCH FILE # # ee eee 
ECHO . 

3 zero time here 

TIME ¢ O@NTR. TST 

ECHO . 

1 invoke datastore (Prokey will add input to program) 

prokey Caltf9] 

OSTORE 

1 display results to screen (can be deleted if desired) 

$ TYPE REPORT - eliminated - errors created by several 

3 users creating reports with the same name. 

3 get elapsed time here and write to filename. LOG 

TIME ( NTR. TST >) *%1.LOG 

1 display results on screen 
FCHO == 
TVPE *1.LO6 

3 get rid of extra disk file 

3 eliminated ## this line too. see above OEL REPORT 

ECHO . 

ECHO + # # # » # NOW GOING BACK TO TOP OF TEST FILE © # eee 





(could be to printer ?7?) 
wa Here are test results so far: 





2 loop to top of test 

GoTo TOP 

exit 

3SCRATCH 

ECHO e=eex],.LOG ALREADY EXISTS ! ! ! 
ECHO EXITING FILE... . » 

EXIT 





Figure 5: Transaction environment testing procedure. 
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| problems on the three workstations, how- 


















































adjustments himself. 

In addition, LAN:Datastore simply 
won’t run on any of the XT servers under 
Novell’s NetWare. We encountered no 


ever. 

Another problem worth noting, and a 
challenge when testing speed performance 
of networks, is the occasional appearance 
of the familiar message: 


Error reading drive C: 
Abort, Retry, or Ignore? 


At first, we were concemed that this 
message indicated a true read/write error 
to the server’s hard disk. But we discov- 
ered that the message appeared only dur- 
ing heavy disk activity; at other times, the 
disk seemed fine. After considerable 
thought and consultation with manufactur- 
ers, we found that just as when you run 
normal DOS, if your computer must wait 
too long to communicate with a disk drive, 
this message pops up. It’s simply a ‘‘time- 
out’’ problem. 

In our networks, sometimes the serv- 
er’s disk and the network data path (cable) 
are so busy that one of the stations takes a 
time-out while waiting for data from the 
disk. We decided that this is normal, and 
inclusion of the retry is a legitimate part of 
the benchmark test. 

If you’re considering the purchase of a 
PC network, look over our findings care- 
fully, considering the type of programs 
you intend to run. Keep in mind that while 
trying to simulate typical applications 
environments, we intentionally put the 
networks under an unreasonable amount 
of stress. 

You can usually expect greater reliabil- 
ity and speed than we experienced, but 
beware—networking technology is a 
quickly evolving field. Prepare yourself 
for more and different problems than when 
you use your PC as an independent work- 
station. | 
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The Local Area NetWorld 


Open up your world with DMS HiNet™ networked 
systems, the solution to your needs for communica- 
tions, data storage and security, personal computing, 
and reliable backup. Where others provide only com- 
ponents, we provide everything—!BM-compatible 
workstations, interface cards for IBM PCs™ and com- 
patibles, high-capacity hard disk storage, network 
and operating system software, and cabling. 

Up to 63 users on each network can share data, pro- 
grams, and peripherals. Multi-user applications thrive 
in the HiNet network environment. And HiNet-to- 
HiNet communications allow users ail over the world 
to talk to each other inexpensively. 


The enhanced DMS 816 PC-compatible workstation 
with high-resolution graphics takes advantage of 
MS-DOS" the wealth of PC-DOS” software, and 
CP/M-86™or CP/M-80™ programs. For special pur- 
pose graphics applications, such as Computer-Aided 
Design, the DMS 5000 series HiNet workstations 
provide computational speed 


If you already own IBM PCs or compatibles, connect 
them to HiNet with HiNet/PC Adapter cards. Con- 
serve your investment while expanding the utility of 
your system. 


Our new streamlined master server offers a wide 
range of hard disk capacity, plus flexible backup 
options. And the DMS MimicMaster™ brings no-fault 
computing to the network world by offering true 
EraeVinrel-lnimeterecccine § 


Some of the largest firms in the world utilize Digital 
Microsystems HiNet networked systems for dis- 
tributed datd processing, micro-mainframe commun- 
ications, and data security. They know they have the 
support of an international company, which is part 
of Extel Group PLC. 


If you'd like to enjoy the productivity that a net- 
worked system provides, call or write the people at 
Digital Microsystems today for 


and very high resolution at‘an Digital Microsystems information on HiNet. 
incredibly low cost per user. ae ae You'll net the world. 





HiNet 9 a Ideman of Onpial Microsysiems inc 8M PC a 4 (rademark of Intemanonat Gusiness Mactunes PC-DOS 5 4 (recemark of internenonal Business Machines 

CP/M-80 and CP/M-96 are Irademarks of Orgital Research Inc Corporate Offices U.S. 1640 Embarcadero. Oskland, CA 04606 Te! (415) 261-1034, Telex I! (TWX) 910-366-7310 

UNC: Tel 0734-793131. Telex 849925 DMS LTD Hong Kong: Digital Microsystems (Asan) Lid. 3-7237062, Telex 41153 Germany: Digital Microsystems GmbH, 06102-34036/8 
Calitorniz: 


Telex 4185522 US. Sates Offices: 
Ofio: (513) 683-4852 


‘Onkiand (415) 261-1034. Santa Ans (714) 557-0558 New York: (516) 820-4772 Tess: (214) 234-4940 Washington D.C.: (301) 576-2922. 
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Giant Killer 


Thinking of buying a multi- 
function board? You owe it to 
yourself to check out the 
BT6Plus. 


There’s a new entrant into the 
IBM PC multifunction board 
market and we are proud to be 
the first company to sell their 
products. Basic Time's BT6Plus is 
a functional equivalent to AST's 
SixPakPlus™ and Quadram’s 
Quadboard™, but at a fraction of 
the price. 

BTG6Plus is made with scrupu- 
lous attention to quality and 
detail. Basic Time nuns all their 
boards through a battery of tests 
throughout the production pro- 
cess with all options installed. 
This insures that if you buy a 64K 
board today, it will function nor- 
mally when you upgrade it later. 
BT6Plus comes with memory 
sockets for adding up to 384K, 
parallel printer port, asynchronous 
communications port (RS-232C), 
electronic disk emulation and prin- 
ter spooling software, and cable 
mounting bracket. All functions are 
fully IBM compatible. Our price, 
$198.00, includes a one year war- 
ranty. 64K memory, installed and 
tested, is available for $35. An 
optional game port for $20. 
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Qubie’ haz been a pioneer in 
marketing quality products, provid- 
ing service to back them up and 
offering them at low prices. You 
don't supply companies like IBM, 
Exxon, General Motors and Lock- 
heed unless you have first-rate 
products and service. Join the tens 
of thousands of corporations, insti- 
tutions and PC owners who have 
come to Qubie’ for enhancement 
products. 


Good service starts with an- 
swering your questions before 
and after you buy. It continues 
with same or next day shipment of 
your order. Since we only sell a 
few selected products, we have 
the information and inventory to 
help you fast. 


We perform repairs in our own 
service department within 48 
hours, should you ever need ser- 
vice during the one year warranty 


period. 


Our price is the whole price. 
All prices include UPS surface 
charges and insurance. In a hurry? 
Two day UPS air service is just $5. 
Corporations, dealers and insti- 
tutions, call for volume purchase 
Price information. 

CIRCLE 333 ON READER SERVICE CARD 





$195.00 (x) 
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No Risk Guarantee 
If you are not completely 
satisfied with your purchase, 
you may return it within 30 
days for a full refund, in- 
cluding the cost to send it 
back. If you can get any of 
our competitors to give you 
the same guarantee, buy 
both and return the one you 
don't like. 







aaRarsie 





















£22425 








Order Today, Shipped Tomorrow! 


For fastest delivery, send cashiers check, 

money order, or order by credit card. Per- 

sonal checks, allow 18 days to clear. 

Californis residents, add 6% sales tax. 

Hours: Mon.-Fri 8:00 am.-6:00 p.m. PST 
Sat. 9:00 am.-1:00 p.m. PST 


(800) 821-4479 


Toll Free Outside California 
(805) 987-9741 
Inside California 
r =z 
QUBIE = 


4809 Calle Alto 
Camarillo, CA 93010 


London (01) 223-4869 


Paris (01) 321-8316 
Sydney (02) 879-3322 


© Oubie’ 1084 











John Dickinson 


Finding the right local area network for 
your environment and applications can be 
a complex task. 

When you are sorting through all the 
products there are to choose from (and 
more are on the way), you have to consider 
network performance and overall cost as 
key factors. PC’s LANmarks should help 
you find your way. 

LAN pricing tends to be complex, but a 
general rule is that actual LAN costs 
depend on the number of workstations 
you'll start with and how many you plan to 








AST- 

PChet Il 
Davong } 
Multilink L 





Corvus 
Qmnishare 








LAN Speed Trials 





attach in the future. The per-station cost of 
a LAN will go down as you add worksta- 
tions, so a four-station network that seems 
relatively expensive may be more cost- 
effective if you plan to add to it in the 
future. You can compare LAN costs using 
PC’s graph of per-station cost for each net- 
work when it is configured with from 3 to 
20 stations. 

Raw LAN transfer rates (megabits per 
second transferred over network lines) 
show the potential performance available 
from each network’s hardware. A bar 








Nestar 
Novell 
NetWare/S 


Fox 10-NET 
PLAN 3000 
Quadnet IX 
























How Do the Networks 
Stack Up Against a PC? 


You might be wondering what all the 
benchmark numbers really mean to 
you. One way to use these findings is 
to compare the LAN figures to the 
performance of a standard PC-XT 
doing the same jobs. These figures 


show how the benchmark programs 
run ona 512K PC-XT using PC: DOS 
2.0. 


Task Time 





62 Seconds 
91 Seconds 
208 Seconds 


Development 
Productivity 
LAN: Datastore 











PM/16 





Quadnet VI 
TeleVideo | 
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LAN cost per station 
decreases as 
workstations 

are added 
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3Com Native/XT 
3Com Novell/XT 
3Com 3Server 
AST-PChet Il 
Corvus Omnishare 
Corvus Novell 
Oavong Multilink 
Oavong Novell 
Fox 10-NET 
Nestar PLAN 3000 
Novell NetWare/S 
Orchid PChet 
Ouadnet VI 


Quadnet IX 
TeleVideo PM/16 


UB! Net/One 
XComp X-Net 


graph lets you compare the transfer rates 
for each local area network that PC Mag- 
azine tested. 

Transfer rates are the most readily 
available LAN performance number; the 
bottom line on performance, however, is 
the amount of work you can push through 
each attached PC. The throughput bar 
charts show you how many seconds each 
network PC tested took to perform each of 


Diustration by Rober Conrad 
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Throughput 
times Development 
(inseconds) 0 300 

4 1 t 1 ' 
3Com Native/AT | 








The bottom line is the amount of work you can actually do 


Productivity 















7 


the tasks (development, productivity, and 
LAN: Datastore) described in the bench- 
mark methodology article (see ‘*Bench- 
marks for Network Ratings’’). In some 
cases the network tests were run with alter- 
nate hardware configurations or with 
Novell's NetWare operating system, and 
these times are shown on the chart. The 
standalone PC times show you how fast 
the same applications can be expected to 


50 100 150 200 0 








LAN datastore 
50 100 150 200 


4 7 















run on a standard PC-XT. 

Performance and cost statistics can help 
you find your way, but some important 
items just can’t be measured with num- 
bers. To find out how easy a network is to 
set up and use or how well it protects your 
files and applications, you can resort to 
words by reading the reviews to see how 
well each network stood up to our authors’ 
scrutiny. | 
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“We decided waiting another 
decade for the standard in 
business software was too long.’ 


am 





Instead, Macola, Inc. has taken the Standard in 
Business Applications Software for minicomputers, 
from MCBA,? converted it to R/M COBOL for 16-bit 
computers, and created, we believe, the Micro-Standard. 





Hundreds of microcompu- | involved in developing their | show you how Macola Finan- 
ter business applications pack-| own set of packages, approach- | cial Software will handle your 
ages from scores of program- | ed MCBA, obtained the rights] specific needs. 
mers were rushed to market | to convert the powerful mini- If you are ~ ene | 
during the last ten years as computer all 
the microcomputer became an| software, 
everyday business tool. then did just 

Many were fine packages— | that. 
filling niches, stop-gapping Thanks to 
problems, allowing the busi- | Macola, the , 
nessperson to maintain— micro-com- *™ 
probably not drop behind, but | puter in- We, 
definitely not surge ahead. | dustry 5 



















What was missing from can now run 
these packages varied from | the Micro- “Waiti | h 
package-to-package.Some | Standard in aiting ten years was wort 
lacked power. Some, simplicity. | the following HMT@ (eymrxeyaays-lacm @ es -x0l0,0 Ba 
Others, clarity. Most lacked financial soft- 
real integration. ware... [ 
















Accounts 
Introducing Receivable | 
‘ (A/R), Gen- | gyysel 
Some Old eral Ledger 


Software (G/L), Ac- 

counts Pay- 

able (A/P), Payroll (PR), an End User or inter- 

Inventory Management | ested in Dealership Arrange- 
(I/M), Customer Order | ments, call us toll-free any- 
Processing (COP), Bill] where in the Continental 

of Material Processor | United States at... 





During those ten 
years, Mini-Com- 
puter Business Ap- 
plications, Inc. 
(MCBA), was quietly 


establishing the standard for (BOMP) and Assets and 

Business Applications Soft- Depreciation (A/D). Neath 

ware for minicomputers. This menu-driven financial (In Ohio only) 
Today, much of the new soft-| software is easy to run, the 1-800-468-0833 


ware developed by other com-} User’s Manual, easy to under- 
panies boasts compatibility with| stand and the entire system, 
MCBA’s packages. easy to afford. . 


But running-is-believing, so 
we've set up two foll-free lines FINANCIAL SOFTWARE 


for you to telephone us and P.O.Box485,181 South MainSt. 
ask the questions that will Marion, Ohio 43302 


Macola, Inc., finding the cur- 
rent micro-packages unaccept- 
able against the standards they 
sought, and realizing the time 


MCBA 1s the regietered trademark of PU Econ tee Business Space domes Inc., 1BM PC, XT end AT ere the registered trademarke of Internations| Bueiness Machines, Inc., HP 1s the 
fegratered trademark of Hewlett-Packerd, Inc.. TL ia the registered trademerk of Texas Instruments, Inc., R/M ie the registered trademark of Ryen’McFerlend, Inc , Macole 1s the registered 
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NETWORK HIGHLIGHTS AT A GLANCE 






Architecture Security 
sComEtherSerles = Acad 
Fox 10-NET 4 
AST-PChet Il 4 
Corvus Omnishare 4A 
Davong Multilink faniu// Ais 
Nestar PLAN 3000 y jf Leg 
Novell NetWare/S foxy 
Orchid PCnet Ay AY 
Quatnet VI Ra EG 
Quadnet IX By EG 
TeleVideo PM/16 fara EG Ai 
UBI Net/One Easy L@ | a 
XCOMP X-Net fay a 4 / if ; 





Ring/Bus/Star Login ID File Passwords File Protection Record Protection 
12 PC MAGAZINE @ FEBRUARY 5, 1985 


Applications 
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Other 


RAM Disk 


Utilities 


Chat 
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Electronic Mail 


NETWORK HIGHLIGHTS AT A GLANCE 


see nn 





Shared Peripherals Available 














3Com EtherSeries 
Fox 10-NET 
AST-PCnet il 
Corvus Omnishare 
Davong Muitilink 
Nestar PLAN 3000 
Novell NetWare/$ 
Orchid PCnet 

| Quadnet Vi 
Quadnet Ix 
TeleVideo PM/16 
UBi Net/One 


XCOMP X-Net 
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432 Columns 46 Shades 








-FlightSimulator 49 


GENOA Spectrum : 8439 
runs color (and monochrome) software 
on either color or monochrome monitors! 





Run IBM and Plantronics color Compare The Genoo Spectrum Before You Buy! 
programs in either color or mono- :; 
chrome and have the best features | specu 
for alot less. ays 
Fully compatible with IBM color and monochrome software Graphics resohution ? 
plus ail Plantronics color graphics and popular Hercules ae “ 
graphics. ane 2 
Run color software on monochrome monitor in 16 shades, cae “ 
ail in full screen. , 132eu mooted 3 
color 
High resolution graphics. 720 x 348 an IBM monochrome text ve J 
monitor. 16 shades color 
‘emulation on mone w ~ 
432 column text In both color and monochrome mode. se ala PUL) ‘ 
4 Year Full Warranty pla ad ad al ad 
Every unit is thoroughly tested before shipping and our : f a 1 " 
warranty Includes both parts and labor. ae poe “PS beat ii Set 
een nose ers m= See your local dealer or call 
Gemini...the one graphics board that does the work of fwo. toll free for details. 
IBM Color/Graphics Ada = . 
Combines al he tectures of the aan sa 1-(800) 325-0874 outside nat 
IBM Color Graphecs Adopter with . : (800) 824-8372 inside Caiit. 
oll the features of the Hercules ; wig 7 
Graphies Card, nclucing, porciel Dealer inquiries invited. 
pnnter interface, composite video 


output, flicker- free display, 64K 
screen memory (vs 4K of 16K in 
18M) You get both color and mono- 






MBS Gcenoa 





chrome adaptability in one slot 
at very substantia! saungs! $449 : SYSTEMS CORPORATION 
Hercules Graphics 
$499 73 E. Trimble Road - San Jose, CA 95134 
= = : (408) 945-9720 


‘Trademarkes/Owners: Parodie, Poradtus Modular Graphecs Cord — Porodise Systems, Hercules Graphics, Heclie Come eect th) 28 Lotus Development Corp. Graphics Edge — Everex Systems, inc, CotorPlus - Plantronics, 
Gropives Master - Tecmar, Inc. Spectrum, Gemini - Genoa Systems Corp. IBM - international Business Mochines, Flight Samutgtor - Microsoft Corp. PC Paint - Mouse Systems Corp. 
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Do you love your PC, but hate 
it’s keyboard? No need to listen to 
that irritating click-clack, click-clack 
noise. We now offer two low-cost 
alternatives, our ff5150 priced at 
$129 and our ff5151 at $159, to the 
standard IBM keyboard. Our key- 
boards replace the audio feedback 
of the IBM keyboard with touch 
feedback through your fingers. 


Both the ff5150 and ff5151 have 
solid-state capacitive key 
switches. Microprocessor control 
insures complete software compat- 
ibility. Our keyboards have three- 
position height adjustment and 
sleek, color-matched styling. The 
study coiled cable plugs right into a 
PC, PC/XT or Compaq Deskpro™ 
computer. 


Our ff5150 is the quiet alterna- 
tive to the IBM keyboard. All keys 
are in their standard typewriter 
position. There are finger homing 
bumps on the home row keys and 
lighted indicators on the “CAPS 
LOCK" and “NUM LOCK” keys. The 
"ENTER" key is adjacent to a 10 
key numeric pad. 


Our ff5151 is the keyboard for 
business PC users. By separating 
the cursor control cluster from the 
numeric key cluster, spread- 


sheet programs become a snap 
because you don't have to con- 
stantly change over from number 
entry to cursor control. Unlike the 
Keytronics KB5151™, our 
“CONTROL" key has not been 
orphaned off to left field. The key is 
adjacent to the “A" key. Wordstar™ 
users won't need the hands of a 
basketball player to reach it. 


Good service starts with an- 
swering your questions before and 
after you buy. It continues with 
same or next day shipment of your 
order. Since we only sell a few 
selected products, we have the 
information and inventory to help 
you fast. 


We perform repairs in our own 
service department within 48 
hours, should you ever need service 
during the one year warranty 
period. 


Our price is the whole price. All 
prices include UPS surface charges 

and insurance. In a hurry? Two day 

UPS air service is just $7.50. 


Corporations, dealers and insti- 
tutions, call for volume purchase 
price information. 
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ff5151 $159 
£15150 $129 


No Risk Guarantee 

If you are not completely 
satisfied with your purchase, 
you may return it within 30 
days for a full refund, in- 
cluding the cost to send it 
back. If you can get any of 
our competitors to give you 
the same guarantee, buy 
both and return the one you 
don't like. 
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ALLEPRELL EES 


| 


Order Today, Shipped Tomorrow! 


For fastest delivery, send cashiers check, 
money order, or order by credit card. Per- 


sonal checks, allow 18 days to clear. 
California residents. add 6% sales tax. 
Hours: Mon.-Fri. 8:00 am.-6:00 p.m PST 

Sat. 9:00 am-1:00 p.m PST 
(800) 821-4479 


Toll Free Outside California 


(805) 987-9741 


Inside California 





4808 Calle Alto 
Camarillo, CA 93010 


London (01) 223-4869 


Paris (01) 321-5316 
Sydney (02) 879-3322 
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The Editors of PC 


he best way to see if a network has the right stuff is to run 
it through its paces. So here are the objective facts and 
reviewer opinions compiled during extensive flight test- 
ing of 13 networks. 
To help place the specifics in context, we’ve also included 
discussions of pertinent network issues. 
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Networks are not yet standardized, but enough permutations of hardware and 
software exist to suit a wide range of office environments and business needs. 


——Sailrea Sarah a 
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3Com 


with PC-DOS, the 3Com EtherSer- 

ies network can’t be beat. It allows 
them to share printers and hard disks, com- 
municate among themselves, and basical- 
ly improve their use of PCs at a single 
location. However, in an environment that 
requires security and sophisticated file- 
sharing techniques, the 3Com network 
leaves something to be desired. 


F: PC users completely comfortable 


products from the 3Com Corporation. 
EtherLink, the PC card, plugs into an IBM 
PC or compatible and performs the com- 
munication task. EtherShare, the soft- 
ware, allows PCs with EtherLink cards to 
share hard disks, printers, and other net- 
work resources. EtherPrint, 3Com’s print 
handler, allows all network users to share 
up to two printers attached to each server. 
And there’s an optional electronic mail 
program, EtherMail. 

According to 3Com, the EtherSeries 
establishes a networking environment that 
meticulously adheres to the proposed 
IEEE 802 standard for a CSMA/CD base- 
band network. One of 3Com’s publicly 
stated goals for the product line is strict 
observance of established standards, and 


Steve Kanzler 
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EtherSeries is actually a set of four | 





this led the company to adopt the widely 





EtherSeries 


Though not the most comprehensive 
network around, this LAN from 3Com should 
bring many PC users together in happy harmony. 


supported Ethemet implementations. 

3Com carried this same thinking into 
the design of the EtherShare network serv- 
er software. The only departures from the 
standard PC-DOS user interface are the 
commands and utilities necessary to sup- 
port multiple users in a networked envi- 
ronment. 


Hardware Interaction 

The configuration reviewed here uses a 
PC-XT as the network server with three 
PCs as workstations. You can operate the 
PC-XT in either dedicated or standard 
mode. You cannot use a dedicated file 
server as a workstation to nn applications 





in its own right; it functions only to service | 


the other workstations on the network. The 
standard (or nondedicated) mode allows 
you to use the file server as an additional 
workstation on the network. In standard 
mode, the PC-XT user has complete 
access to network printers, network vol- 
umes, and all other shared resources, 
although the server/workstation cannot 
link to drives on other servers in the net- 
work. 

If you wish to, you can also use the 
server as a regular PC without logging 
onto the network, but you will not have 
access to network disk volumes, network 
printers, or other shared devices. In this 





mode, you can read from nonnetwork vol- 
umes on the hard disk, but you cannot 
write to them, because the server task is 
running in the background. You can read 
and write to floppy disk, but the Ether- 
Share documentation wams that floppy 
disk activity on the server will lower the 
performance of the network. In general, 
users of the server/workstation will want 
to be logged into the network for full 
access to all network resources. 

The server must be in dedicated mode 
to perform certain network maintenance 
tasks, such as installing and configuring 
printers, and to support EtherMail and 
multiple fixed disk drives. (A 3Com rep- 
resentative indicated that a forthcoming 
update would allow the server to support 
EtherMail and multiple drives in the stan- 
dard mode.) The dedicated server mode 
also monitors network traffic and disk 
activity. 


RAM: Free for the Tasking 

The server function requires a mini- 
mum of 256K RAM. The documentation 
is not specific, but it appears that Ether- 
Share does not recognize or make use of 
any additional server memory, although a 
section in the appendix recommends 
experimenting with the DOS buffers for 
both servers and workstations to improve 
performance. Since running the server 
task left us with 384K still free, we had no 
trouble running our standard set of appli- 
cations, which included WordStar, 1-2-3, 
and Framework. 

Unlike those in other Ethernet imple- 
mentations, 3Com’s board has its own 
transceiver, the device that takes digital 
output and converts it to analog signals for 
transmission over the cable. This unique 
feature allows a direct connection to stan- 
dard 50-ohm coaxial cable (which 3Com 
refers to as thin Ethernet cable). The built- 
in transceiver and the use of relatively 
inexpensive coaxial cable and connectors 
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bring the price of an EtherSeries network 
in line with PC-compatible network offer- 
ings from other vendors. 

Standard Ethernet, as implemented by 
DEC, Intel, and Xerox, requires an exter- 
nal transceiver, transceiver cable, and 


thick standard Ethernet cable. Standard | 


Ethernet allows a maximum of | ,000 
nodes and 2.8 km of cable between the 
most remote stations in the network. 
3Com’s on-board transceiver and thin 
Ethernet cable will support up to 100 sta- 


LAN FACT FILE: ETHERSERIES 


Marketed by: 
3Com Corporation 
1365 Shore Bird Way 
Mountain View, CA 94043 
(415) 961-9602 


Retail Prices 
Starter Kit 
Workstation 
Server Station N/A 
Dedicated Server $ 1,045 
Cable (per foot) $ | 
Connector N/A 
Repeater N/A 


$ 1,835 
$ 650 


Four-Station Configuration $ 7,530 


Hardware Capabllities 
Configurations: 

No. Servers 

No. Workstations 
Server Type 
Memory Min./Max. 

Dedicated Server 

XT Server 256/640K 

Workstation 256/640K 
Shared Peripherals Available: 

Serial Printers 

Parallel Printers 

Plotters 

Hard Disk 

Tape Drive 

Other Mass Storage 

Modems 

RAMdisks 

Other Communications 

Other 


Backup 
Vendor-Supplied 
T. 


1-20 
2-1,024 
XT 


N/A 
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File Passwords 
File Protection 
Record Protection 


Diagnostics 
Cable 

Server 
Workstation 
Network/Station 
Auto Reroute 
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Software Capabilities 
Operating System: 
Disk Caching 
RAMdisk Support 
System Management 
ers 
Applications: 
Electronic Mail 
Chat 
Utilities 
RAMgdisk 
Other 
Print Spooler Features: 
Variable Buffer 
Disk-based 
Change Paper 
Unjam 
Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 
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tions and a cable segment length of up to 
1,000 feet. Using repeaters, which boost 
the electrical signal, you can use any com- 
bination of thin Ethernet segments and 
thick Ethernet segments needed to reach 
the desired configuration. 

DEC, Intel, and Xerox support multi- 
ple servers on their Emernet, and so does 
3Com. 3Com currently allows for three 
different server types: the PC-XT as a low- 
end server supporting two to eight users, 
the 3Com AP (modeled on the ALTOS 
586, a 10-MHz 8086-based machine) as 
an intermediate dedicated server for more 
power, and a VAX 11/750 for high-end 
applications. Any combination of these 
three servers can function on the same net- 
work. 

A very attractive feature of the 3Com 
network is that it allows you to share vir- 
tually any vendor’s mass-storage subsys- 
tem (such as hard disk, tape, or video) that 
is compatible with DOS 2.0 or a later ver- 
sion. So if you don’t have a PC-XT but do 
have a PC with a hard disk drive or a tape 
drive from one of the aftermarket vendors 
(such as Mountain, Amcodyne, National 
Memory Systems, or Tecmar), you may 
already be set for a network. 


Software Ups and Downs 

EtherShare \ets you divide the shared 
hard disk into volumes of any size from 
64K bytes to 32 megabytes. The number 
of volumes you can create depends on the 
number of users and the size of the fixed 
disk. Each workstation on the network can 
access up to four EtherShare volumes 
which function like the disk drives on your 
PC. After going in, you link them to drive 
specifiers. If you have a PC with two flop- 
pies, your local drives will be A: and B:, 
and you can link drives C:, D:, E:, and F: 
to EtherShare volumes. if you also have a 
local hard disk, it will be drive C:, and 
your EtherShare volumes will be D:, E:, 
F:, and G:. (continued) 





THROUGHPUT TIMES (in seconds) 
Hardware/ 
Software 


3Com Native/AT 
3Com Native/XT 


3Com Novell/XT 
3Com 3Server 


The EtherPrint package supports print- 
er sharing. Etherprint for the PC-XT will 
support two parallel printers connected to 
each server in the system. A 3Com repre- 
sentative indicated that a forthcoming 
update will also support serial printers. 

Users gain access to the printers 
through a procedure analogous to the link 
procedure for accessing EtherShare vol- 
umes. Users may specify at link time 
which printer they wish to use. Then they 
can control printing through standard DOS 
or application print commands. Print files 
are automatically spooled to the hard disk 
and then printed on a first-come, first- 
served basis. 

With Ethershare, any user on the sys- 
tem can create a volume, within the limits 
of available hard disk space. Whoever cre- 
ates a volume also owns it. Any user on the 
system can also delete or modify volumes 
they own, or connect new users to the net- 
work. In this, the EtherSeries network dif- 
fers significantly from the great majority 
of networks reviewed. Most networks 
reserve system-level functions for a *‘sys- 
tem manager,’' who oversees the alloca- 
tion of network resources, sets up network 
security, and performs necessary system- 
level functions, such as backup/restore, 
adding new resources, and arbitrating dis- 
putes. 

3Com has chosen a very simplistic 
approach to the issues of network access 
and security, which may prove inadequate 
in installations where these are areas of 
real concern. Access to EtherShare vol- 
umes is controlled by volume type and 
password. Using EtherShare, you can cre- 
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392 
563 
391 
285 





ate three types of volumes: public, private, 
or shared. You may assign a password to 
any volume at the time you create it, and 
anyone else wishing to use the volume 
must then supply the password to gain 
access to it. A public volume with no pass- 
word is accessible in read-only mode to all 
users on the network. A private volume 
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he EtherMail 
Message Editor is 
really more like a 
full-featured text editor. 


with no password can be used only by its 
owners. 

Only one user at a time can use a private 
volume controlled by a password. Shared 
volumes may be accessed concurrently in 
read and write mode by all users who 
know the password. For this reason, 
shared volumes should only be used with 
applications that employ a semaphoring, 
or locking, file-sharing scheme. Sema- 
phoring is a method of signaling with flags 
to coordinate access to a volume so that 
data are changed in an orderly way without 
tisk of damage or loss. (See sidebar, 
**3Com 3Server.’’) 

Unfortunately, EtherShare assumes 
that all applications and users on a shared 
volume will be well behaved. Apart from 





tections against ill-mannered applications 
or user errors. The kind of situation in the 
following example could occur in any 
EtherSeries network. 

Suppose a volume has been created to 
contain an inventory database using the 
popular database manager dBASE I. 
Since multiple users need access to this 
volume. it has been designated as a shared 
volume, and several users hold the pass- 
word. Ashton-Tate’s multi-user version of 
aBASE II is specifically designed to run on 
the 3Com network and uses semaphores 
properly to coordinate file access and pre- 
serve the integrity of the file. 

How can a problem occur? Well, users 
on the system also have single-user copies 
of dBASE H that they typically use in cre- 
ating and maintaining their own private 
database files. One of the users with access 
to the shared volume loads single-user 
dBASE If by mistake and uses this pro- 
gram to update the shared database. This 
results in disaster. Single-user dBASE 1] 
does not look for or care about semaphores 
and knows nothing about the need to 
inform other users that modifications are 
taking place. At this point, the data 
becomes hopelessly jumbled, since syn- 
chronization has been lost. 

Most other network vendors provide 
safeguards to prevent this type of occur- 
rence. These measures may include 
requiring permissions for individual file 
access or restricting user rights to files and 
volumes. 

You have the option of adding Ether- 
Mail to the 3Com network. This full-fea- 
tured mail system requires a dedicated 
server and 192K RAM (rather than the 
normal 128K) for each separate worksta- 
tion. Along with many other capabilities, 
it can create distribution lists; attach up to 
26 files of any size; reply to, forward, or 
print a message; and save a message in 
progress if you happen to be interrupted 
while composing it. 

The EtherMail Message Editor is really 
more like a full-featured text editor, with 
features like automatic wordwrap and 


password control, there are no built-in pro- | block-move capability. In fact, 3Com 
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"MANAGING YOUR MONEY" 
is, simply, the finest 
personal financial management 
program on the market: 
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"The first . Andrew Tobias’ 
fully-integrated new program 
financial program “can explain the 
that really makes most complex 
a computer for personal finan- 
the home worth cial dilemmas 
the money” with impressive 
SEYMOUR MERRIN clarity and 
COMPUTER WORKS OF CT frequent twists 
of wit.’ 
“MANAGING ates: 
YOUR MONEY APRIL 9, 1984 
is the most | 
complete home 
finance package “You'd expect 
I've seen. It’s MANAGING 
also about the YOUR MONEY 
most easy-to-use to be difficult 
software to use and full 
package I've ever of financial 
encountered’ jargon. It isn’t’ 
KEN USTON’S ILLUSTRATED COMPUTE'S PC & PCyr, 
GUIDE TO THE IBM PC —— MAY, 1984 
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The only financial software you'll ever need. The easiest financial software you'll ever use. 
It’s seven programs in one. It prepares your budget and balances your checkbook. 

It calculates your net worth. It helos manage your stock portfolio. It calculates your taxes. 
It estimates your life insurance needs. It analyzes loans and helps you do retirement planning. 
It reminds you of important dates. No need for a big, bulky manual. 

With MANAGING YOUR MONEY” all the help you need is constantly on-line, on the computer. 
And everything is integrated so you only need to enter data once. 


Software that makes your | 
personal computer worth having™ 
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allows you to use the message editor as a 
standalone text-editing program that you 
can access directly from DOS. 


Solid Performance 

With the EtherSeries and most other 
networks we tested, a marked overall 
increase in efficiency resulted from using 
the PC-XT server in dedicated mode. In 
this mode the server’s microprocessor is 
no longer burdened with the details of run- 
ning local applications, allowing it to 
focus exclusively on network activities 
and increase its overall throughput. Usual- 
ly, the trade-off between a dedicated and 
nondedicated file server is one of perfor- 
mance versus cost. A dedicated server 


improves the efficiency of the network, | 


but having the PC-XT do double duty as 
both server and workstation adds another 
node to your network at no additional 
cost. 

However, both the 3Com manual and a 
company representative claim that you can 
obtain the best performance on the Ether- 
Series by operating the server in standard 
(nondedicated) mode if the server will not 
be in continuous use as a workstation. This 
unusual circumstance has occurred be- 
cause 3Com designed the dedicated mode 
first. By the time it got around to devel- 
oping the standard mode, the company’s 
expertise had increased. Letting your non- 
dedicated server twiddle its thumbs while 
in an application program is another mat- 
ter, though. For example, when your PC- 
XT server idles with WordStar running, 
more of the microprocessor’s time is 
required than you might think, since 
WordStar uses a series of ‘‘polling’”’ rou- 
tines to continually check the status of the 
keyboard and the screen display. 

3Com has estimated that a single-server 
system would provide acceptable perfor- 
mance for up to three users engaged in 
software development, six to seven users 


working on a multi-user database, and fif- | 


teen users in a productivity environment 
(munning single-user DOS applications). 
3Com suggests that if the network uses a 
3Com AP server, the number of users can 
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be doubled. And the new High Perfor- 
mance server that 3Com expects to release 
sometime early in 1985 will triple the 
number of possible users. 

In terms of performance, our bench- 
mark tests place the 3Com network near 
the middle of the pack. However, the net- 
work seems to operate quickly. Closer | 
examination of the test results indicates | 
that when network activity is relatively 
light (as in a transaction environment), 
performance is good. In a typical office | 
environment, 3Com’s EtherSeries should 
prove a more-than-adequate performer. 





Easy Installation 

Installing the EtherLink hardware is a 
breeze. The documentation is clear and 
well illustrated, and if you are using the 


built-in transceiver and thin Ethernet 
cable, you don’t have to set any switches 
on the board. Each EtherLink card is fitted 
with a BNC “‘T’’ connector, and the thin 
Ethernet cable comes with mating connec- 
tors. BNC connectors resemble common 
CATV connectors, but they mate with a 
twist-and-lock motion instead of screwing 
in; they are actually simpler to use. 

If your PCs have lots of extra features 
(such as communication cards or extra 
serial and parallel ports), you should check 
for conflicts with the default interrupt, 
DMA, and I/O addresses used by the 
EtherLink card. If conflicts exist, the 
EtherShare manual gives very clear 
instructions for reconfiguring the Ether- 
Link card for alternate values. 

From start to finish, the software instal- 


3Com 3Server 


3Server is the best and the newest high-performance 
dedicated network file server. 


he hands-down winner in PC’s local 

area network performance sweep- 
stakes was 3Com’s 3Server dedicated 
network file server, which was made 
available to PC Magazine just before our 
editorial deadline. 3Server is a state-of- 
the-art replacement for 3Com’s tradition- 
al AP Model disk server. It’s half the 
price of the AP and sets a new high-water 
mark in the local area network price/ 
performance race. 

3Server is driven by an 8-MHz Intel 
80186 processor and comes equipped 
with a high-performance (30 millisec- 
onds access time) 36-megabyte disk 
drive, 512K of RAM, one serial port, 
and one parallel port. It is interfaced to 
3Com’s standard 10-megabits-per-sec- 
ond Ethemet network through an Intel 
82586 Ethemet controller chip. Options 
include up to 986K of additional RAM, 


up to six additional 36-megabyte disk 
drives, SDLC/HDLC communications 
ports, and additional serial and parallel 
ports. A 60-megabyte streaming tape 
unit can be added to back up the 3Server 
and any PC-XT or PC AT on the net- 
work. 


The Winning Team 
3Server’s high performance is largely 
due to the pairing of its high-perfor- 
mance disk drive with a controller that 
can keep up with it. The disk is con- 
trolled by a custom-designed, bipolar- 
bit-slice chip that is able to service read 
and write requests with an interleave fac- 
tor of one; in other words, one entire 
track of data can be read in one rotation 
of the disk platter. IBM’s PC-XT 
requires six rotations to read one track 
(continues) 
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How your 
computer can 
improve your 

running. 


THE RUNNING PROGRAM™ from MECA, is 
thCRO EDUCATION CORPORATION OF AMERICA designed for the novice or the enthusiast. 
R It evaluates your current fitness with 


6 simple tests. 
al \MIE5 Fe a ped Helps set realistic personal training 
| goals. 


THE RUNNING PROGRAN Creates day-by-day training schedules 
for general fitness, weight loss, a 10K 
See eran vtruren wets sou” race or amarathon. 
SETEITNESS GOALS Geo ea ean Keeps records and graphs achievement 


statistics for the whole family—swimming 
and cycling records, too. 

Prints your training schedule and sum- 
maries of training, racing and nutritional 
records. 

Tracks and evaluates your diet to aim 
for optimum weight and fitness. 

Predicts your probable race times and 
optimum competitive distance. 

Shows you six stretching exercises to 
help you minimize injuries. 

Like all MECA software, THE RUNNING 
PROGRAM™ is so easy to use, there’s no 
need for a big, bulky manual. 


THE RUNNING PROGRAM™ 1s dedicated to Jum Fixx, 
the founder of modern running The principles 
of running he believed in are as valid today as 


they were when he first wrote them {tis in this 
spirit that MECA and the Fixx family bring you 
this program 
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you have familiarized yourself with the 
documentation beforehand. EtherShare 
comes on two floppies, and an installation 
program on the first of these automates the 
process. When the installation program 
has finished running, it prompts you to 
warm-boot the system from the fixed disk. 
The EtherShare start-up menu appears, 
giving the you the choice of starting the 
dedicated mode server, switching to the 
standard mode, starting the adminstrative 
function, or exiting to DOS without start- 
ing the server. 

After the initial installation, the server 
will be in dedicated mode. The next step is 
to run the administrative function that sup- 
ports installation of expansion peripherals 
(such as an additional fixed disk) and net- 
work options (such as EtherMail and 
EtherPrint). This function also ‘‘registers”’ 
the server by giving it a name and making 
its existence known to any other servers on 


(continued) 
(interleave factor of six) and the AT 
requires two. 

The other important ingredient in 
3Server’s performance is the 82586 chip, 
which was designed by Intel in coopera- 
tion with Xerox, DEC, and other mini- 
computer vendors to service local area 
networks in commercial data processing 
environments. Its only design parameter 
was network performance. The same can 
be said of 3Server itself. 3Server never 
has to perform the duties of a worksta- 
tion, and all of its memory is dedicated to 


work service programs. 

PC’s benchmark tests of 3Server 
speak for themselves, but according to 
3Com, a 3Server with one disk can serve 
up to 15 workstations in a heavy trans- 
action load environment (for example, 
multi-user database or development), or 
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lation process takes about 15 minutes if | 








optimizing disk performance and net- } 


the network. The server must be registered 
to activate the server function, even if it’s 
the only server on the network. Finally, 
the administrative function can be pass- 
word protected if desired. 

After you complete the administrative 
activities, another warm-boot brings you 
back to the main menu. Selecting the first 
option starts the server in dedicated mode. 
At this point, you now have a functioning 
server. EtherLink supports EtherStart, a 
remote program load function that will 
allow a driveless workstation to boot from 
the network. (We did not review this func- 
tion.) To log onto the network without 
EtherStart, you must create a network boot 
diskette for each nonserver workstation. 
3Com scores again by making the creation 
of the boot diskette as painless as possible. 
First you make a copy of the DOS 2.x 
diskette, then a setup program on the 
EtherSeries User Software diskette copies 
additional files onto the DOS copy. 


up to 50 workstations in more traditional 
environments (spreadsheets, word pro- 
cessing, and the like). 


In a Small Package 

3Server is tiny relative to most dedi- 
cated servers on the market. It’s even 
smaller than a standard PC and quieter, 
making it suitable for desktop use in a 
departmental or small-company environ- 
ment. The optional disk drive and tape 
units are identical in size and can easily 
be stacked. 

3Com’s new file server answers many 
of the usual objections to dedicated net- 
work servers by being small, quiet, and, 
most importantly, inexpensive. Add in 
its impressive speed, and 3Server is 
worth a very close look if you’re looking 
to buy a local area network. 
—John Dickinson 











Using the server name as your user 
name, you can now log into the network, 
create network volumes on the hard disk, 
and assign user names and passwords. 
Since the server is in dedicated mode, you 
must perform these functions from a user 
Station on the network. Following this pro- 
cedure will give you a completely func- 
tioning network. 

Overall, we found the installation of the 
3Com hardware and software very 
straightforward, and the whole installation 
procedure is driven by short and easy-to- 
use menus. 

The 3Com documentation is consis- 
tently superior to that of all the networks 
we tested. It is clear and concise, and the 
background material is so good that you 
develop a feel for how a given command 
should work. 

One especially commendable feature of 
the EtherShare documentation—and one 
rarely offered by other companies—is the 
use of practical examples to assist in the 
successful operation of the network. For 
example, the documentation emphasizes 
that some programs and applications run- 
ning in the foreground on the server/work- 
station may interfere with the functioning 
of the background network server task. 
This information is of little real value if 
you don’t know which programs are vil- 
lains. 3Com actually tells you which pro- 
grams work and, more importantly, which 
ones don’t. 

The 3Com network could be described 
as elegantly simple. 3Com has elected to 
ignore, or at least avoid, certain knotty 
issues associated with local area network- 
ing, such as system and file access secu- 
rity. However, the company has adopted 
the few standards that exist in the network 
industry and has produced a product of 
consistently good quality. Overall, we 
really liked the 3Com package, even 
though it doesn’t try to be the most com- 
prehensive network around. | 
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Fox 10-NET 


The 10-NET local area network is compromised by 


some operational glitches, but the honing of CHAT 
promises smooth sailing soon. 


0-NET is Fox Research’s entry into 
1 the Ethemet standard local area net- 

work Olympics. It's a good thing 
that Fox is a research company, because it 
has a lot more research to do before 10- 
NET can be considered a full-fledged net- 
working product for business use. 

Like all networks, 10-NET has its 
strong points and its weak points. Its 
strong points center on a solid ability for 
the network’s workstations to share the 
hard disk of the XT-based file-server 
workstation (Fox calls them ‘‘supersta- 
tions’’), 10-NET software operates as an 
extension of PC-DOS. Once the system is 
up and running, a workstation user is bare- 
ly aware that a shared hard disk isn’t 
attached to his own PC, and a superstation 
user is rarely affected by shared access to 
the disk. 

Other strong points include the ability 
of any XT superstation (up to 32 can be 
attached to the network) to be used as an 
ordinary 10-NET workstation while its 
attached resources are serving the rest of 
the network. Shared resources are deter- 
mined by the user, and, for example, an 
XT user may choose not to share the hard 
disk with the rest of the network. The 
same XT can be used in an ordinary PC- 
DOS mode as well. 

10-NET is easy to install, requiring a 
level of skill normally associated with 
installing a home stereo system. The twist- 


John Dickinson 





ed-pair cabling design with its snap-in 
connectors makes hooking the nodes to 
the plastic connector boxes a cinch; the 
only difficulty is the poor quality of the 
connectors themselves. If the wiring is 
strung on an office floor (as most network 
cables are), ordinary traffic could easily | 
pull a connector out of a box or destroy the 
box altogether. 


Menu-Mode Glitches 

Some of 10-NET’s weak points | 
cropped up during system start-up and 
after the network started running on the | 
workstation or superstation. The problems 
in start-up mostly involve Fox’s slow-run- 
ning and excessively complicated network 


| Software; its strongest tendency is to crash 


unmercifully at the slightest sign of user 
maladroitness. 

Starting up the 10-NET system requires 
three programs: 10-NET, LOGIN, and 
MOUNT. The 10-NET program initiates 
the resident portion of the network soft- 


ware and identifies the user to the Ethernet 


interface card in the workstation or super- 
station PC, LOGIN identifies the PC 


workstation to the superstation; and | 


MOUNT identifies the superstation de- 
vices (hard disk, printer, serial port, and 
so on) that the workstation wishes to have 
attached via the network. Why the latter 
two are totally separate procedures re- 
mains a mystery. 

Other than its slow speed, the 10-NET 
command presents no special problems 


once you’ve learned how parameters are 
used to identify yourself to the Ethemet 
card. LOGIN and MOUNT, however, are 
quite another story. Both of these pro- 
grams can be run directly from PC-DOS in 
@ parameter-driven mode (like most ordi- 
nary PC-DOS commands) or in a menu- 
driven mode. The parameter-driven 
modes require inputs to be entered on the 
command line ina precise order, separated 
by commas (rather than the slashes you’re 
used to in PC-DOS commands). Most 
users would think the menu modes would 
be easier to understand and use, but they’d 
be wrong. 

The menus provided by LOGIN and 
MOUNT are nearly identical, almost 
totally confusing, and severely deficient 
when it comes to information on what 
you’ve done or failed to do. The menu 
terminology makes PC-DOS’s odd vocab- 


1 > ’§ Strongest 


tendency is to crash 
unmercifully at the 
slightest sign of user 
maladroitness. 


























ulary look like a kindergarten spelling bee, 
and even the documentation provided by 
10-NET admits the complexity of LAN 
terminology used by the system. This is 
small consolation, however. 

Worse, both menu programs have a 
strong tendency to crash if you press an 
offending key (the Enter key, for exam- 
ple). That wouldn’t be so bad, except for 
the fact that the crashes are hard enough to 
require rebooting the workstation or super- 
station. Given that the programs are also 
slow to start up and operate, LOGIN and 
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MOUNT make even an experienced user 
better off setting a day aside to make mis- 
takes and learn the parameter-driven ver- 
sions the hard way. Novices will want still 
more time. 


The Hard Disk 

Once 10-NET is up and running, the 
superstation’s hard disk appears to be a 
workstation’s or superstation’s own prop- 
erty. PC-DOS thinks so, and every appli- 
cation 1 ran felt the same way. That’s both 
good news and bad news. 

The good news is that workstation 
users get the benefit of running programs 


and using data stored on a hard disk, | 


although there were a few wrinkles to 
using PC-DOS commands. Using the 
CHKDSK command on the hard disk, for 
example, fails on a superstation, but the 
crash landing is a soft one; PC-DOS and 
10-NET continue to operate, but you may 
have to change directories or the logged 
disk to get the PC-DOS prompt straight- 
ened out. 

If, on the other hand, CHKDSK is used 
on the hard disk from a workstation, it 
crashes the user’s operating system. A Fox 
technical representative apologized for the 
lack of documentation regarding the prob- 
lem, and he was good enough to point out 
that FORMAT and PRINT are equally 
unsafe territories for users. He said the 
problem is being researched—1 chose not 
to tempt fate by experimenting with FOR- 
MAT and PRINT. 

Applications programs, such as dBASE 
H, Lotus’s 1-2-3, and WordStar, thought 


life on the superstation’s hard disk was just | 


fine and dandy. Programs could be used 


individually or simultaneously accessed | 


by two users without difficulty. So could 


applications files, and that ‘‘convenience’’ | 


could well be a rub in the wrong direction 
for many network users, because it’s not 
So easy to prevent access using 10-NET's 
security system. 





Gaps in Security 

The file security system is driven by the 
NETSU program, and the 10-NET docu- 
mentation makes it look easy enough to 
run and use: Individual data or program 
files can be protected down to the record 
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It was only after a day of frustration that 
I called Fox to find out why such a simple- 
sounding system simply didn’t work. A 
technical representative told me what the 
documentation didn’t: Only files stored in 
the hard disk’s root directory can be 
secured, and they can be protected only by 
running the NETSU program from the 
file-server workstation. That scenario did 
indeed work; any file secured with NET- 
SU from the superstation simply wasn’t 
available to a workstation that didu’t have 
the proper security level. It didn’t even 
appear in a DIR command listing. Any 
type of file except a subdirectory can be 
secured using NETSU. 

Not being able to secure a file in a sub- 
directory means that if you prefer using the 
PC-DOS subdirectory system for organiz- 
ing programs and files (which is, after all, 
its purpose) and want to make them secure 
in the 10-NET environment, you’re out of 
luck. The Fox technical representative 
said the problem will be corrected in a 
future release. 





What a Lapse in Security Means | 

Lack of subdirectory security has some 
ominous implications for the 10-NET sys- 
tem itself. Some of 10-NET’s programs 
make heavy use of subdirectory files, and 
they are about as safe from arbitrary era- 
sure as a snowflake in the sun. 

The most serious systems-level prob- 
lem is 10-NET’s print spooler. The 
10SPOOL program houses print files in a 
subdirectory on the hard disk of the super- 
station with the shared printer. Because 
subdirectory files cannot be secured, any | 
user can access them and delete the spool 
files. 

Two examples of 10-NET applications 
programs that are vulnerable to such era- 
sure are IONEWS and 10MAIL. The pro- 
grams are designed to provide electronic 
news and mail services, respectively, to 
10-NET users, and both have potentially 
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strong applications for business use of a 
LAN system, particularly if the network 
spans several floors or buildings. Unfortu- 
nately, both use subdirectories on the 
superstation’s hard disk to store and main- 
tain messages, and the messages could 
easily be erased by a recalcitrant worksta- 
tion user seeking to destroy their business 
purpose. 

Another 10-NET program using subdi- 
rectories is IOCAL, a tempting-looking 
10-NET program that showed up on the 





ome of 10-NET’s 
programs make heavy use 
of subdirectory files, and 
they're about as safe from 
arbitrary erasure as a 
snowflake in the sun. 
Fox-supplied disk and in the manual’s 
table of contents. Unfortunately, there 


were no subsequent *‘contents’’ about the 
program in the manual, so I had to force 


my way through by simply trying it out | 
and figuring it out. The program appears — 


to be a personal and/or network calendar 
for scheduling meetings with network 
users and informing other users of your 
schedule. My attempts to use it failed, but 
10CAL looks as though it could be helpful 
to LAN users. 


THROUGHPUT TIMES (in seconds) 
Hardware/ 
Software 


Fox 10-NET 





Development 


Let’s CHAT 

10-NET’s most useful and interesting 
program tumed out to be CHAT. From its 
innocent-sounding name, you might sur- 
mise that CHAT is designed to send mes- 
sages back and forth among 10-NET 
users. You'd be right, but way off the 
| mark when it comes to CHAT’s power 
and usefulness to the 10-NET user. 

I discovered CHAT while trying to 
make the network’s shared printer work. 
All efforts at deciphering CHAT’s docu- 
mentation had failed. It turned out (again, 
it took a call to Fox to discover the fact) 
that CHAT, when run from the supersta- 
| tion, controlled workstation access to the 

printer! 
If CHAT did that, what else might it be 
| able to do? CHAT is part of the 10-NET 
resident program and is accessed by simul- 
taneously pressing the Ctrl and F10 keys. 
| When the keys are pressed, a pop-up com- 
| mand menu appears at the bottom of the 
| workstation or file-server screen (CHAT 
operates much like Borland’s Sidekick). 
The menu allows you to send messages to 
other users and to control most of your 
relationship with 10-NET. 

For instance, through CHAT you can 
activate or deactivate your link to the net- 
work, start and stop spooling print output 
(when you stop the spool, it is sent to the 
printer), abort your print queue, find out 
who else is on the system, and submit 
commands to be processed by the file- 
server XT. 
| According to two Fox technical repre- 
| sentatives I spoke with, CHAT is being 
| given added features all the time. I think 
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Fox should provide additions to CHAT 
that will allow the company to do away 
with most or all of the other commands in 


to use, more accessible (it doesn’t require 
the network floppy disk to be in the logged 


else in 10-NET. 


Printer-Sharing Issue 

Sharing a printer with 10-NET works 
well, with two troublesome exceptions. 
As mentioned above, the print spool files 
are stored in a subdirectory and cannot be 
secured from damage by an unauthorized 
user. The other flaw is that the workstation 
or superstation that has the printer attached 
has top priority; it can clobber another job 
being printed by doing something as inno- 
cent as a Print-Screen. According to Fox 
representatives, there is currently no way 
to overcome the problem. 

A plus in the arrangement comes from 


that, a print job will not have to be rerun if 


example). It also means you can repeat a 
print job (perhaps salvaging a report 
ruined by the printer host’s Print-Screen 
command) and reorder the sequence of 
printing without losing work or time. Both 
workstation and superstation access and 
use of the spool and printer are most easily 
done through CHAT, although print-job 
reordering requires use of 10SPOOL’s 
menus. 

Fox Research’s 10-NET is by no means 
a bad system; it’s just not as good as it 
could be. Inside, there is a better product 
waiting to emerge. The company has the 
basics—as evidenced by the fact that its 
underlying system software never crashed 
during testing-—but it needs to clean up 
10-NET’s front end and strengthen securi- 
ty. As I said, all Fox has to dois let CHAT 
operate the whole thing, and it'll have a 
winner on its hands! @ 
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its 10-NET system. The program is easier | 


drive), faster, and friendlier than anything | 





the disk-based spool drives. Because of | 


the network comes down (at night, for | 





ere Are 
Your Files? 


Networks give you scope and power, but shared 
files can also clobber each other. Here are 
Strategies for safely sharing files. 


etworks serve two purposes: to 

bring users together and to reduce 

hardware redundancy. When us- 
ers are linked electronically, they are 
able to send and receive information fast- 
er than those who must rely on passing 
diskettes from office to office. Similarly, 
sharing space on a hard disk makes the 
large, economy-size disk more practical, 
bringing down the cost for all. 

A multi-user system, however, must 
be more intelligent than one intended 
only for single users. It must prevent the 
messages of different users from collid- 
ing and ensure that files aren’t acciden- 
tally damaged as a result of disk sharing. 
Message collision is a simple hardware 
problem. File ‘‘clobbering,’’ however, 
has been the bane of multi-user systems 
for 20 years, yet some interesting tech- 
niques have evolved for combatting it. 


Disk Sharing 

If seven users wish to share a 70- 
megabyte disk, instead of each having a 
separate 10-megabyte disk, 2 simple 
disk-sharing scheme might involve parti- 
tioning the hard disk into seven physical 


areas or ‘‘virtual volumes’ and assign- © 


Dean Hannotte 


ing each volume to a different PC in the 
network. Users might get a little more or 
a little less than 10 megabytes, 
depending on their actual needs. You 
might even find that the seven users 
would be perfectly happy on a 50-mega- 
byte disk. 

In one office, Mr. Barnum can put his 
files through their paces, while Mr. Bai- 
ley, in the next, does likewise, with nei- 
ther having to worry about what the other 
is doing. Each workstation becomes its 
own ring in a multiring circus. 

But is it really necessary to prevent 
users from even reading a file on some- 
one else’s volume? Suppose there’s a 
help file or a ZIP code table? It would be 
nice to collect all such read-only files in 
their own volume and grant every- 
body—or almost everybody—read ac- 
cess to them. 

You can accomplish this simply by 
differentiating between private volumes, 
which belong to one user, and public vol- 
umes, which belong to all. Of course, 
you'll have to expand your table of vol- 
ume users to allow multiple users access 
to a particular volume. 

Public volumes can’t be read-only to 
everyone, or they'll never get updated. 
So you must define not only volume 
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classes but also the access rights or ‘‘per- 
missions’’ that various users have to 
them. In most cases, it will be enough to 
grant one user—usually called the own- 
er—write access to any particular public 
volume. Determining when the updates 
can safely take place becomes a new 
problem. 

What if Bamum’s PC is down and 
Bailey is taking a few days off? It would 
be nice if their machines were somewhat 
interchangeable. For Bamum to get to 
his files from Bailey’s PC, however, 
he’ll have to convince the network that 
he is in fact the user associated with the 
PC that is down. For a network to pro- 
vide this flexibility, it must be designed 
to ask the user first for his or her name 
and then for a password. This sign-on 
sequence must always be required of all 
users before they are given access to any 
part of the hard disk. 


File Locking 

To exchange actual data in such a sys- 
tem, Barnum and Bailey must invoke a 
file-transfer utility that locks both their 
keyboards while it copies a file from one 
volume to the other. Not only does this 
fluster Mr. Bailey, but it duplicates the 
arnount of data actually needed. Why not 
simply take tums with the same RECI- 
PE.FIL? 

When Mr. Barnum goes to the public 
library to take his turn reading the latest 
Hollywood biography, he brings the 
book home with him so that no one else 
can use it. But in a network, data always 
stay on the hard disk, and thus there has 
to be another way of telling other users 
that the data are in use. 

You can prevent other users from 
modifying the file you’re working with 
by adding code to various software lev- 
els. If everyone in the network uses a 
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Single integrated package, that package 
can be the arbiter of file access, main- 
taining its own internal table of who's got 
what. That’s unlikely, however, since 
almost everyone makes alterations by 
copying, renaming, or erasing. 

What you really need is a change in 
the operating system—-or at least the net- 
work—so that multiple accesses of the 
sarne file will cause an error message to 
appear. There are two ways to do this: 
explicitly and implicitly. 

Explicitly, Barnum might ask the sys- 
tem to acquire RECIPE. FIL. If Bailey is 
looking up apple pancakes, the system 
could respond FILE BUSY; if not, FILE 





hink of a file server 
as a black box sitting 
between the hard disk 








and the network, - 


granting and denying 
users access to files. 


ACQUIRED. Notice that it’s not enough 
for the ACQUIRE command to keep an 
in-core table of who’s got what. In-core 
memory is different for each PC in the 
network, which defeats the purpose of 
global file management. Somewhere, 
someone has to have such a table that is 
valid for all. 

Hence the concept of the file server, 
which arbitrates access. Think of a file 
server as a black box sitting between the 
hard disk and the network, granting and 
denying users access to files. For each 
ACQUIRE attempt, the server has to 





































make sure the file is free, exchange its 
table entry, and send approval back to 
the requester. This doesn’t really slow 
down the hard disk, since it can only do 
one thing at a time anyway, and the traf- 
fic cop operates at CPU speeds. 

Once we have a server, we can add 
some nice touches. For example, sup- 
pose the hard disk has just finished a 
time-consuming function and finds two 
ACQUIRE commands waiting for it. If 
told to do so when installed, it can give 
the edge to the user who is considered to 
have higher priority—Mr. Barnum in 
this case. And rather than buying a nano- 
computer to run the black box, you can 
simply add some file-server software to 
one of your PCs and hook that up to the 
hard disk. Finally, you can simplify your 
record keeping by using an unused bit in 
the existing DOS file directory rather 
than creating a whole new table. 

One problem not yet solved is that of 
file growth. Unfortunately, when DOS 
opens a file, it reads the file allocation 
table into RAM and leaves it there until 
the file is closed. Sectors appended to the 
file are reflected only on the local node 
PC, making duplicate sector allocation | 
possible. You’ll need a way to prevent 
added records from overlapping when 
two users acquire two different files and 
Start adding records to them. It helps to 
preallocate a larger file than necessary, 
but only if the application can be prevent- 
ed from attempting any expansion. 

Once the system can keep track of 
files being used, you can simplify your 
scheme. Make the acquire function an 
implicit part of the open processing that 
every program must invoke before read- 
ing from or writing toa file. Thus, just by 
loading /-2-3, Barnum will automatical- 
ly acquire the file he needs. Of course, it 
would be nice if /-2-3 could distinguish 
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between a can’t-open and a can’t-acquire 
condition and tell Bamum which error 
actually occurred. But, if /-2-3 fails to 
do this, Barnum can issue the ACQUIRE 
command manually to get the appropri- 
ate error response. 

Explicit acquisition operates through 
the ACQUIRE command that comes 
with an off-the-shelf network package, 
but implicit acquisition is messier be- 
cause it means putting ‘‘hooks’’ into 
DOS. Of course, it helps if this kind of 
network function is built into the operat- 
ing system to begin with, but for micro- 
computers that’s asking a lot. 


Record Locking 
Now that you have several reasonable 
ways of allowing users to lock files, what 


can you do about the individual records | 


in a file? What if there’s really only one 
large database, with three or four people 
updating it all day long? 

This case would call for a much 
more complicated—and dangerous— 
approach. Records, especially record 
hierarchies, are so application dependent 
that it is often impossible for anyone but 
the application programmer to determine 
the optimal locking strategy. To simplify 
the job, most multi-user systems provide 
for a kind of symbolic support. 

When the operating system can’t 
determine what kinds of things must be 
locked out (they can be records, sector 
chains, or entire subdirectories), it 
allows the application to allocate and 
release “‘named resources.’’ A particular 
application, for example, might decide 
that the symbolic name for each individ- 
ual record in its database will be DB- 
REC:NNNNN, with NNNNN being the 
physical sector in which the record 
resides. Before reading a record, any 
program in the application will call the 





Operating system’s resource manager 
and request an allocation. 

Notice how crucial the unit of alloca- 
tion becomes. Since the unit of YO in 
DOS is the physical sector, it is not 
enough to claim transient ownership of a 
single record if another user already 
owns a different record in that same sec- 
tor—a situation that’s bound to occur 


hen the operating 
system is unable to 
determine what kinds 
of things must be 
locked out, it allows 
the application to 
allocate and release 
“named resources.” 


eventually. Whoever rewnites the sector 
last will erase any changes that the other 
user just tried to make. 

What should happen when a record is 
locked out? In polite society, people are 
willing to wait in line for short periods 
rather than do without. In a LAN, it may 
be appropriate for the application pro- 
gram to wait a second and repeat its 
request—and to try this several times— 
before telling the user that the record is 
unavailable. 

In unattended applications, the re- 
quest loop is infinite, and it is even pos- 
sible for applications to deadlock one 
another when they need to lock more 





than one record ata time. If one program 
locks record 20 and then asks for record 
30, while another has already locked 30 
but is waiting for 20, neither will be able 
to proceed. 

This allocation is symbolic in that the 
operating system merely looks for the 
Narne in its intemal table of allocated 
resources, and if it’s not there, the sys- 
tem adds it to the list and sends its okay 
back to the application program. The 
operating system doesn’t know what 
resource the application program is talk- 
ing about, but the trick works anyway. 
The system simply raises a flag—or 
semaphore—and goes about its busi- 
ness. 

Of course, semaphore processing re- 
quires enhancements to DOS, some of 
which J expect in DOS 3.1. But the nec- 
essary enhancements can also be made 
by network vendors who know what 
they're doing. Adhered to diligently, and 
backed up by a few more checks and 
balances, these semaphore schemes do 
work. 


Important Goals 

Local area networks typically rely on 
one or two of these file-sharing strategies 
and operate within the restrictions they 
necessitate. In contrast, large multi-user 
systems often use all of these strategies at 
once. On gargantuan mainframes, the 
problem is compounded by the need for 
“‘checkpointing,”’ or backing up, the 
day’s work as it progresses. Once soft- 
ware becomes this complex, program 
serialization and even data redundancy 
are attractive altematives. 

Increasing the availability and the 
timeliness of data will continue to be 
important goals. The complexity and the 
power of file-sharing algorithms are lim- 
ited only by human imagination. 
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© Oe Jnne 24th, 1984, In tha Business 
Section of the San Francisco Examiner & 
Chronicte, John Dvorak recommends Micro 
Flash as ono of the “companies with a 
future’ 

©) Since 1981 we have provided qnality prod- 
ucts for business and personal computer 
systems, combined with nnsurpassed cns- 
tomer service and support. 

©) Call and discover why our low prices, 
fast service and well-stocked inventories 
have made Micro Flash the choice for 
today — and TOMORROW! 


ara’ 
maior riash Gui 


©) We sell the latest versions 
(©) We support what we setl 
We won't tell you to call the 
publisher or manufacturer for 
after-sale support. 
We want you to call us! 
© We won't sell you anything we don't 
think you nned 
©) It the product is defective when you 
recelvn it—we'll replace It! 


© MasterCard or VISA—with no credit 
card surcharge added 

© Mail Orders accompanied by a check 

© Call our Credit Manager for Information 
on institutional purchase orders 

© All returns must have authorization 

© $100.00 minimum order 

© Products and prices subject to change 

() Corporate Discounts 


ing 
micro riash snl? 


© $6.00 for UPS sarface (except for printers 
and monitors} 

© Add $3.00 per item for UPS 2nd Day Air 

©) All shipments fully lesured at no extra 
charge 

© Call for information on foreign orders, 
US Mail, CODs 

© Overnight delivery service available 


PRODUCTS FOR IBM PC & COMPATIBLES 


HARDWARE RETAIL MICRO 
& PERIPHERALS PRICE FLASH 
Alloy PC-+ 20MB w/Tape 8.9. . $4296.00 $3600.00 
AST Resaarch 

SixPakPlus 64K. . 395.00 269.00 

MegaPlas I! 64K F 395.00 269.00 

ADVANTAGE! 128K for AT. 49500 379.00 
64K Ram Chip Sets 2... 100.00 0.00 
Haappauge Intal 8087 Chip... 175.00 187.00 
Haappaaga Intai 80287 Chip 296.00 275.00 
Hayes Smartmodam 1200 699.00 489.00 
Hayes Smartmodam 1200B 539.00 439.00 
Hercules ColorCard 24500 198.00 
Hercalaa Graphics Card 499.00 359.00 
(OMEGA Bernouli Box 20MB . 3696.00 2995.00 
Plantronics PC-+ COLORPLUS 

(SYMPHONY COMPATIBLE} 560.00 389.00 
Prinlars — Epson, Okidata, Olabin 

NEC, JUKI & Others 5 SCALLS 
Prieceton Grephica 

MAX-12 Amber Moeitor 249.00 189.00 

HX-12 HI-RES RGB 595.00 624.00 

SR-12 SUPER HI-RES RGB 

Manitor w/Scan Deabler . . 1048.00 843.00 

PTI Datashield Back-ap Power 

Supply — 200 Wett 369.00 325.00 
Persyal BOB Display Card... 595.00 475.00 
Taxan 440 RGB w/Tax! Switch . . 899.95 759.00 
SOFTWARE 
Ashton-Teta dBeaelll. . . $ 595.00 $ 359.00 

FRAMEWORK. . 69500 389.00 
BPI Syalams Accouelleg aa. . 595.00 398.00 
FUNK Softwere SIOEWAYS. .. 60.00 48.00 
Harverd Project Meeager 395.00 275.00 
Haman Edge Mind Prober. .... 49.95 39.00 
Lileboal Lattica C Complier 500.00 354.00 
Livleg Videotex! Think Tank. 1465.00 =110.00 
Microsoft" 

Maltiplan™ . 195.00 139.00 

Word & Spell 375.00 249.00 

Word & Spell w/Moase 475.00 298.00 

Baaic Compiler. . 395.00 275.00 

C Compltar 500.00 349.00 

Fortran Compllar 350.00 244.00 

Cobal Complier 700.00 518.00 

Macro Assamblat 100.00 74.00 

Project . 250.00 198.00 

Chart. ‘Pao: : 250.00 198.00 
Morgee Computieg Trace 86 125.00 99.00 

Protassionat Besic. 345.00 29900 
MuttiMate Word Processor 496.00 279.00 
Oaarterdeck DESO. 495.00 375.00 
PRODUCTS FOR APPLE MACINTOSH 
Haba Systems Hadadnx . . $ 20000 $ 15900 
Hemen Edge Mind Prober . 49.95 3800 
Microsoft" 

Moltipan™. 195.00 13800 

Bealc Intarpralar . . 160.00 122.00 

Chart. . 125.00 9900 

Word a 195.00 148.00 
PFS File & Raport Package. . 195.00 148.00 
Stoeewere DB Meatar 195.00 146.00 
Talos Fitevision 195.00 148.00 
Tecmar § MB Ramoveble 2295.00 1695.00 
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COMPUTER SYSTEMS 


1110 Burnett Avenue, Suites J & K 
Concord, CA 94520 


AST-PCnet II 


AST-PCnet II, an easy-to-use network for small- 
to medium-size businesses, does its job with 
speed, intelligence, economy, and elegance. 


computer network can be harder to 

organize than a revolution. With 

that in mind, it’s no wonder net- 
working remains almost exclusively the 
realm of big business. Although networks 
can also help small- or medium-size orga- 
nizations, only big organizations have sys- 
tems departments capable of thrashing 
through the intricacies of its installation. 
Professional offices and small businesses 
usually don’t have the in-house expertise 
or time needed to start a network run- 
ning. 

AST-PCnet II is one network that even 
naive users can set up themselves. You 
don’t need a structural engineer on staff to 
help install the cabling: This system hooks 
up to a telephone wire. Nor do you need a 
doctorate in electrical engineering to deci- 
pher schematics that look more like hiero- 
glyphics than instructions. AST-PCnet IE 
is nearly as simple to install as ordinary PC 
peripherals such as multifunction boards. 
Nevertheless, the finished system can han- 
dle both the light and medium file- 
exchanging traffic of moderate-size busi- 
nesses or departments of large organiza- 
tions. 

Although AST Research Inc., proudly 
claims that PCnet II is capable of handling 
up to 160 separate workstations or 
*‘nodes,’’ those numbers can be somewhat 


misleading. The largest practical number | 


of users depends to a very large degree on 
Winn L. Rosch 
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network usage, particularly file access. 

The biggest limitation on the network is 
its relatively modest (at least in compari- 
son with more elaborate and expensive 
systems) operating speed. AST-PCnet II 
shifts data around at 800 kHz. That's three 
times faster than a floppy disk but about 
one-sixth the speed of a hard disk. As you 
would expect, programs passed through 
the AST-PCnet II system from a hard disk 
will load noticeably faster than those orig- 
inating on a nonnetworked floppy disk, 
but slower than those from an individual 
hard disk. For file sharing among several 
cooperative users, it should be fast 
enough, at least when using systems with- 
out heavy disk-access demands. 


Versatility Within Limits 

Within its limits, the network possesses 
quite unusual versatility. If you don’t 
exceed its maximum number of worksta- 
tions, you can connect more than one net- 
work to the same cable. Breaking one net- 
work into several on the same cable will 
Not increase its total capacity. This hap- 
pens because all workstations connected to 
the cable operate within the same band- 
width, even though they may belong to 
different logical networks and must be 
assigned addresses from within the same 
limited range. Moreover, each additional 
station that you attached to a cable will 
lower performance of all the networks 
sharing that cable. 

As with any network, performance can 





be boosted if all users follow a few funda- 
mental rules for keeping network time to a 
minimum. The AST manual offers a few 
hints on how to use the system without 
creating congestion. For instance, when 
doing intensive work, you can transfer 
files from a shared disk to one not linked to 
the network. 


Not Quite a Network 

In some regards, AST-PCnet II does 
not rate as a complete networking system. 
Rather, it consists of an open-architecture 
hardware arrangement for file sharing. It is 
a foundation on which a network can be 
built. 

The software accompanying the AST- 
PCnet Il hardware is sufficient but mini- 
mal. This is by plan rather than by omis- 
sion. You get the necessary utility pro- 
grams to bring the system up, to share files 
between user and server stations, to share 
printers and spool print jobs, and to set up 
a system clock. Nothing more. 

Rather than locking everyone into one 
software system, which may or may not be 
the right one for you, AST lets you do the 
shopping and find the features you need 
elsewhere. AST provides the hardware to 
bring the network to life and leaves the 
controls to other software suppliers. (A 
short list of companies writing software 
particularly for AST-PCnet { is included 
in the system’s manual.) 

The hardware-only orientation is a val- 
id approach for a company such as AST 
that specializes in personal computer 
peripherals rather than in software. The 
only shortcoming to building your net- 
work this way is the time that it takes to 
discover and implement the right soft- 
ware. Even so, the time is well spent and 
can save you headaches and heartaches lat- 
er on. 

The system comes with more than 
enough software to get you started, how- 
ever, and it may be all you need for many 
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Computer and you'll find 
what thousands of our per- 
sonal computer users across 
the country have already 
discovered. 
The beauty of the ITT 
XTRA Personal Computer 
is definitely more 
than skin deep. 


convenistiy In fact, it runs all the way 


Monitor c 
aznber cole Tee" down to the very last power 


very own, fully- supply winding. 
Tee This is one of the most 
cleanly designed, most extraordinarily sim- 


ple machines to come along in quite awhile. 









switch setting Menu 
riven DOS utility (set up) to configure 
ir 


Pop the rugged metal case We modestly consider it the finest personal 
onthe new ITT XTRA.Personal computer compatible on the market. 


An example. Where IBM has BIOS sup- 
port routines for its BASIC, we have qd ROM 
monitor and diagnostics utility that's always 
available, provides direct disk access and 
isolates problems right down to the chip 
level. 

It's a finely crafied, expertly engineered 
machine that's predictable, reliable and a 
pleasure to use. 

We've taken great 
pains to provide all 
the right guts. 

We leave all the 
glory to you. PERSONAL COMPUTERS 
(BM PC and XT are registered trademarks of International Business Machines. 


HELPING AMERICA WORK SMART. 


For more information, or the location of your nearest ITT quthorized deaier cal] 1-800-321-9872. 
© 1904 ITT Information Systems 
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applications. The PCs in the standard sys- 
tem can exchange data in files or share the 
use of certain disk drives. Printers attached 
to individual PCs can be shared by the 
whole network, and several files from an 
assortment of stations can be queued up to 
pour out of any printer. The supplied soft- 
ware even allows some degree of remote 
control, including running programs from 
one station on another. 

In comparison, full-fledged networks | 
allow individual! workstations to send mes- 
sages directly to one another, offer greater 
freedom in operating printers, and usually 
supply more overall control. All of these 
functions can be added to AST-PCnet II 
with outside software. 


Servers 

















AST-PCnet II's standard arrangement 
divides all computers in the system into 
two classes: uPCs and sPCs (a uPC is a | 
‘user’? workstation and an sPC is a} 
‘*shared’’ workstation—generally known | 
as a file server). Either type of PC can be 
any full-size IBM computer—PC, XT, 
AT, or portable. 

The only specific equipment required at 
any workstation or node is 128K of RAM 
and at least one disk drive. According to 
AST, the current version of the PCnet II | 
hardware and software lets you use any 
mass storage device, including hard disks 
and tape backup, and any other hardware 





that will function with DOS 2.1. You 
don’t need a hard disk at any of the net- | 
work servers, but using one is advisable. 
(The network was tested with an XT func- 
tioning as the server and three PCs 


THROUGHPUT TIMES (in seconds) 
Hardware/ 












AST-PCnet II 
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equipped with standard IBM hardware.) 
To optimize its performance, AST- 
PCnet II uses both interrupts and a DMA 
(direct memory access) channel as well as 
certain port addresses in each PC. The net- 
work hardware comes set up to function, 
without modification, with standard IBM 


server iS a 

computer that can allow 
other computers access to 
its disk drives, while a 
user is a computer that 
can use its own disks or 
the disks of one or 

more servers. 


equipment. However, some third-party 
peripherals use the same interrupts, 
addresses, and DMA channel that AST- 
PCnet I prefers. This could result in errat- 
ic operation of the network and the periph- 
eral (or the peripheral alone) when these 
devices are used with PCnet II. Most of 
these conflicts can be resolved by reas- 
signing PCnet Il functions or by changing 
jumpers on the PCnet I expansion cards. 
It was my good fortune that the AST- 
PCnet II hardware used in my tests arrived 
set up to work with an all-IBM system. It 


LAN: 
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did so without a problem. 

The user and server assignment of any 
particular workstation is defined by soft- 
ware and a single switch. Every station in 
the system gets an identical AST-PCnet I 
interface card. In normal operation, the 
only hardware setting that must be made is 
a single DIP switch, which assigns a sep- 
arate and distinct identifying number to 
each station. Users and servers are 
required to choose numbers that are in dif- 
ferent ranges. 

A server is a computer than can allow 
other computers access to its disk drives, 
while a user is a computer that can use its 
own disks or the disks of one or more serv- 
ers. These possibilities become real with 
the aid of a special program that runs only 
on a server. In most cases, it need only be 
tun once, when the network is set up. 

The server allows read or write access 
to its drives by any other station in the 
system. However, one server cannot 
access the files of another server unless 
both servers allow access to a common 
user, which acts as an intermediary. The 
server can access the user stations’ shared 
files but cannot access drives physically 
installed in user stations. 

The program for assigning disk access 
between the server and user is menu driven 
and can be invoked at any time to change 
the permissions of any station in the sys- 
tem. By answering Y or N to the appro- 
priate on-screen prompts, each station is 
independently assigned read access and 
write access to each drive of the server’s 
Station. 


User Stations 

The user stations must run setup pro- 
grams to determine the drive letters 
assigned to the disks for which access is 
allowed. These can also be reconfigured at 
any time. However, the information is 
loaded into a data file that automatically 
loads at boot time, meaning that once the 
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information is entered, no one ever needs 
to bother with it again. 

User stations can run programs on serv- 
er stations—if they are set up with the 
Proper permission—using a special com- 
mand (RE, for remote operation). Howev- 








LAN FACT FILE: AST-PCNET fl 


Marketed by: 
AST Research 
2121 Alton Ave. 
Irvine, CA 92714 
(714) 863-1333 





Retail Prices 

Starter Kit $ 1,090 
Workstation $ 495 
Server Station N/A 
Dedicated Server N/A 
Cable (per foot) included 
Connector N/A 
Repeater $ 595 


Four-Station Configuration $ 6,375 


Hardware Capabilities 
Configurations: 
No. Servers 
No. Workstations 
Server Type 
Memory Min./Max. 
Dedicated Server 
XT Server 128/640K 
Workstation 128/640K 
Shared Peripherals Available: 
Serial Printers 
Parallel Printers 
Plotters 
Hard Disk 
Tape Drive 
Other Mass Storage 
Modems 
RAMdisks 
Other Communications 
Other 


Backup 
Vendor-Supplied 
Tape and Disk 
Global? 


no max. 
2-160 
Both 


N/A 
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er, only simple programs that don’t require 
input not on the command line can be con- 
trolled this way. 

In addition, the network software 
allows you to define one PC server’s clock 
as the system clock and to set the internal 






Network Description 
Architecture 


XT 





Security 

Logon ID 

File Passwords 
File Protection 
Record Protection 


Diagnostics 
Cable 

Server 
Workstation 
Network/Station 
Auto Reroute 


Software Capabilities 

Operating System: 
Disk Caching 
RAMdisk Support 
System Management 
Others 

Applications: 
Electronic Mail 
Chat 
Utilities 


OOOS8S8 |Ss8oo 





Print Spooler Features: 
Variable Buffer 
RAM- and Disk-based 
Change Paper 
Unjam 
Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 
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clocks of the other computers in the system 
to it. 


Hardware 

AST-PCnet II uses twisted-pair cable, 
probably the cheapest wire for linking a 
computer network. An added advantage is 
that twisted-pair wire makes even the 
grunt work of the AST-PCnet I installa- 
tion easy. 

Although standard 15-foot long tele- 
phone cables are used to connect stations 
to the main network cable, ordinary phone 
wire is not recommended for PCnet’s main 
cable. Rather, AST advises using a special 
(although not exotic) 175-ohm wire that is 
available either directly from AST or 
through most electronic suppliers. AST 
wams that mismatching the cable may 
cause data loss, but this is unlikely to occur 
in short runs. 

RJ-11 modular telephone jacks connect 
your computer to the network. There’s one 
on the system cable terminal block and 
another on the back of your PC. You can 
plug and unplug stations as simply as you 
do a telephone, and you can even do it 
while the network is operating. 

Probably the hardest part of the entire 
installation process is running the main 
network cable. Depending on the perma- 
nence of your operation and your stan- 
dards, you can run the cable through the 
ceiling or string it through the aisles 
between desks as a trip wire. In any event, 
of course, slinging wire around—no mat- 
ter how cheap or how simple—is some- 
thing that’s always easier to have someone 
else do. 

Standard telephone-style junction box- 
es can be attached to the system cable in as 
many places as your specific network con- 
figuration requires. You don’t have to be 
an electrician to splice in the connecting 
blocks, either. Wiring is so simple that you 
could hire any 5-year-old who is reason- 
ably familiar with the textbook Rusty 
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Rings a Bell to hook things up. At each 
junction block, you simply follow the two- 
wire color code. If you can match black 
with black and red with red, you’ve got it 
down. 

System topography, a distributed bus, 
is as simple as a straight line. Unlike some 
networks, PCnet II leaves no loose ends to 
be tied together, and no stars or clusters to 
worry about. The only requirement is that 
the network cable pass near enough to 
each computer to allow connection. Add- 
ing terminators to each end of the main 
system cable is the only part of the instal- 
lation that is at all complex. 




























500 feet for the system cable itself. Longer 
runs require one or more repeaters, which 
essentially loop the system cable through a 
computer. To stretch the system to its 
maximum length of 2,500 feet, you can 
add repeaters at distances of approximate- 
ly every 500 feet. 

Every PC, user and server, requires the 
same network interface card to use AST- 
PCnet II. The card is about two-thirds of a 
full-length card (about 10 inches), and the 
double-sided card is cleanly and neatly 
executed. The open layout and the fact that 
it doesn’t need last-minute modifica- 
tions—jumpers and extra parts—attest to 
the professionalism of its design. 

Installing the card is as simple as slid- 
ing it into a vacant expansion slot and 
screwing it down. Then the network hook- 
up must be plugged into the single jack on 
the retaining bracket of the card. Once all 
PCs in the system have their interfaces 
installed and plugged into the network 
cable, you can begin software installa- 
tion. 


Sorting Through the Software 

AST attempted to make PCnet II's soft- 
ware installation as easy as its hardware 
installation was. Most of the difficult work 
is handled by batch files and menu-driven 


AST allows for a maximum length of | 














Network 
Security Issues 


When you set up a network, it’s important to 
consider how to safeguard your files. But solutions 


to the problem can vary. 


desire to safeguard data in your 

local area network isn’t a sign of 

personal insecurity. Whether the 
data are personnel records, business 
files, or just drafts of memos, you cer- 
tainly don’t want to lose them, you prob- 
ably don’t want anyone to erase them, 
and you may not want your coworkers to 
tread them. 

The first level of security is physi- 
cal—you have to make sure that you 
don’t lose your files because of hardware 
failures, power outages, or use of your 
terminal while you’re not around. The 
problems and solutions on the physical 
level are the same as they are on stand- 
alone machines. And making sure 
nobody pulls the plug (or turns off the 
server or another machine where your 
file will be stored) during operation, 
good maintenance, and frequent backups 
are some of the first-line defenses against 
security problems. 

The next-highest level of security is 
limiting access to your files during nor- 
mal operation. Most networks using file 
servers offer one or more levels of pass- 


word protections. This requires you to 


Steve Rosenthal 


give the correct keyword before you can 
logon or use certain files. Some less- 
sophisticated disk-server systems don’t 
offer this feature or allow application 
programs to ignore any of the protection 
flags set by the network. 


Levels of Access 

Increasingly, password protection 
systems for LANs are offering levels of 
access rather than absolute authorization 
or denial. In most implementations, you 
can assign various permissions to a file, 
allowing others to read the file, write to 
it, execute it (if it’s a program file), or 
remove it. You may, for example, want 
to allow any user to write toa suggestion 
box file, but allow only the system man- 
ager to erase it. 

Password protection is relatively se- 
cure against casual browsing or mis- 
chief, unless, of course, you leave your 
password taped to the side of your PC or 
Pick a fairly obvious choice (studies 
show that most people pick such an obvi- 
ous word that a coworker usually can 
guess it in about a dozen tries). Password 
protection, however, is completely inef- 
fective if someone can bypass the net- 
work to read your files. 
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If your network uses a distributed 
server philosophy (where the file storage 
for network-accessible files is spread 
among the machines on the network) or 
if your dedicated server machine can also 
be booted up as a standalone worksta- 
tion, then an interloper may be able to 
boot up a machine in standalone mode to 
join access to your files. Networks that 
use a proprietary file structure are more 
resistant than networks that use standard 
DOS files, but no network password 
scheme should be considered secure 
against someone who can hack at the sys- 
tem in single-user mode. Just as you pro- 
tect files on standalone PCs, the simplest 
way to deal with this problem is to lock 
machines that contain valuable files 
when the network isn’t in use. 

To be sure that your files can’t be read 
by unauthorized users, regardless of the 
network type, encrypt them. Even if 
unauthorized persons can access a file, 
they still won’t be able to make sense of 
the contents. Western Digital, for exam- 





0 be sure that your 
files can’t be read by 
unauthorized users, 
encrypt them. 


ple, makes a Data Security Board that 
scrambles your files using the federal 
Data Encryption Standard (DES). The 
company says it has successfully tested 
the board with several networks. The 
DES coding guarantees that it would take 
someone days of work on a supercom- 
puter to read your file without knowing 
your encryption keyword. a 
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programs. Even backing up the distribu- 
tion diskette is a one-command, batch- 
file-driven operation. The manual not only 
gives instructions in understandable text, 
but also accompanies them with decision- 
tree flow charts. The system should be 
foolproof. 

But | had problems with it anyway. | 
tried to wrestle with the instructions by 
sight-reading, but this particular installa- 
tion-manual-and-software combination re- 
quires more of a Gestalt approach. For 
instance, the manual says you can make a 
floppy-to-floppy backup on an XT (which 
has only one floppy drive). 1 didn’t have 
much success at that. Fortunately, you can 
usually find a two-floppy PC lying around 
somewhere, quickly disposing of that and 
similar problems. 

The next job is to create a boot disk for 


each workstation, and this is simply a mat- | 
ter of using DOS to format each disk and | 


then running a program and responding to 
its questions. (There are separate programs 
for user and server boot disks.) Next, you 
configure the server using a menu-driven 
installation program. Finally, you use a 
similar installation program to configure 
each individual user PC. (These programs 
must be run on the user PCs.) The network 
then is operating. 

In my testing, the first software disk 
AST sent was defective and failed to 
produce working boot disks. The replace- 
ment copy allowed me to set up the net- 
work software in a few minutes, with no 
problem. 


Share and Share Alike 

Once you have set up the network, nor- 
mal workstation operation differs only 
slightly from standalone PC operation. 
The workstations’ natural disk drives are 
accessed through the use of their DOS- 
assigned drive letters such as A:, B:, C:, 
and so on. The shared disk drives are 
accessible at the letters where the worksta- 














tion’s internal drives leave off. 

To retrieve or send a file to a shared 
disk, it is only necessary for you to use the 
shared disk’s drive letter in your com- 


nce you have 
installed the AST- 
PCnet | network, 
normal workstation 
operation differs only 
slightly from the way 
you would operate a 
standalone PC. 


mands. You can even log onto a shared 
disk and use it as the default drive. If read 
and write access has been granted by the 
server PC, then the shared disks differ 
from ordinary floppy disks simply by 
being faster and lacking removable media. 
Of course, should access be limited to 
reading or writing, the disallowed disk 
functions won’t work. 

AST-PCnet I is generally genial, and it 
has no problem allowing several worksta- 
tions to read from the same file at once. 
Problems can arise, of course, when two 
stations try to write to the same file simul- 
taneously. 

To protect against jumbling records in 
this situation, the AST-PCnet I] software 
includes a ‘‘locking"’ feature. With AST- 
PCnet II, locking is a simple semaphore 
system. A file to be protected is “‘flagged”’ 
so that other stations know it is being used. 
The flagging is cooperative, and each sta- 
tion accesses the file only through the 
locking system. (continued) 
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You can easily circumvent this sema- 
phore system, however, both intentionally 
and accidentally. Even when a file is 


be modified or even deleted with normal 
DOS commands issued from any worksta- 
tion with read-write access. Although this 
protection system is not foolproof, it may 
be enough for a small system. If all the 
rules of the locking system are coopera- 
tively obeyed, the system will prevent 
access to a file by more than one worksta- 
tion at a time, avoiding confusion of the 
retained data caused by more than one sta- 
tion writing to the same file at the same 
time. 

The protection software also includes a 
special provision of the locking program 
that, should it run into an already locked 
file, regularly retries to access it until that 
file is unlocked. The special program then 
takes over the file and locks it for the new 
user. Hence, you need not constantly poll 
the server waiting for it to unlock the file 
you want. 


Hazing the System 

Of course, you may forget to lock a 
file. To determine the consequences of 
such a misdeed, Glenn Hart and I, work- 
ing together on the network, held a demo- 


ies of WordStar on two different user PCs, 
and edited the same file on the shared disk. 
After creating two distinct versions of the 
file, we attempted to enter the SAVE com- 
mand at exactly the same time. 

When the smoke cleared, only one of 
the edited files was left on the shared disk. 
The text was mine. After a little scouting 
we discovered that the backup of that file 
was Glenn’s version. Obviously, AST- 
PCnet II was smart enough to write one 
file at a time, close it, and then give Word- 
Star control to write a new version and 
move the old one to backup. And, obvi- 
ously, then, I had lost the race. 
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locked and in use by another station, it can” 











lition derby. We called up individual cop- | 








It was still a couple of days before Hal- 
loween when Glenn and IJ ran through our 
manual of dirty tricks on the AST-PCnet I 
system. 

For starters, I nonchalantly sneaked up 
behind the server XT, whistled softly 
under my breath, and suddenly lashed out 
and switched off the machine. As the 





ST-PCnet II software 
is an excellent 
traffic cop, carefully 
mediating disk access 
among the workstations. 
| was unable to 

create a data gridlock 
on the network. 


green faded from the screen of the server, 
there was no observable effect on the user 
stations—certainly no warning that any- 
thing had changed in the network system. 
When I went to a user station and tried to 
access the now-dead server, | was 
rewarded with a ‘‘disk not ready”’ error 
message: ‘‘abort, retry, ignore.”” 

By this time, I was in a mean, spiteful 
mood, so I ordered a retry and switched 
the server back on. As soon as the server 
came up to speed, the user PC had shared- 
disk access again. No fuss, no muss, and 
no spilled blood. AST gets an A+ for ele- 
gant recovery from failure of the server 
station. 

With some simple networks, a user can 
do a dastardly deed on the rest of the office 
simply by calling up a directory and stop- 
ping the on-screen scroll of file names by 














pressing the Ctrl-Num Lock key combina- 
tion. To see if this was true of the AST- 
PCnet II, I went to a user station and per- 
formed the necessary black magic, lodg- 
ing half a directory on the screen. To my 
amazement, all the other stations still had 
perfect access to the shared disk. The 
effect was the same when I stopped the 
scroll on the server. Thus far, the network 
was very impressive. 

Next, Glenn and I drag raced. We each 
took two stations and carefully worked our 
way to the starting line by accessing the 
same directory on the server from each 
station and then typing in the program's 
name. At the sound of the starter’s pistol, 
we pressed the Enter key on each 
machine. 

The server won, and the program 
immediately rolled down its screen, Even 
before the program had finished its initial 
displays on the server, it was scrolling 
down the screen of the second PC. The 
next two stations rolled the program’s ini- 
tial display down at about 2-second inter- 
vals. As soon as one station finished load- 
ing the program, it proceeded to load on 
the next. 

Irked at being unable to ruffle the net- 
work, I became more devious by the 
minute. In a fit of creative writing, | con- 
cocted a recursive five-line program that 
did nothing but endlessly and continuously 
write characters to disk. Once the program 
Started, it attempted to overtake the hard 
disk on the server and hold on. Then | 
called the same program on the same disk 
from another station in the network, and 
executed it, again trying to access the 
shared hard disk continuously. The work- 
stations took tums holding on to the hard 
disk, just as they should. 

Finally, I ran the same program on ail 
the stations in the system, including the 
server, all accessing the same file on the 
same disk drive. The stations took turns 
using the disk. Access was denied to each 
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of the workstations in the system for I to 4 
seconds, but all stations had access for an 
equal amount of time. In the long run, 
each station was able to write the same 
number of records to the hard disk. 

I was forced to admit that the AST- 
PCnet II software is an excellent traffic 
cop, carefully mediating disk access 
among the workstations. Despite my best 
efforts, I was unable to create a data grid- 
lock on the network. 

One place you would expect a network 
with a nondedicated server to pay a per- 
formance penalty is in the server’s data 
processing speed. Because its CPU must 
divide time between servicing the network 
and running its operator’s programs, per- 
formance has to suffer. To get an objective 
measurement on the degradation in the 
server's abilities, I gave the server a CPU- 
intensive task—calculating the square root 
of two to 1,000 decimal places (in IBM 
Logo)—and measured the time necessary 
for the calculations. Just 3 minutes and 32 
seconds later, I got the answer. 

I then ran my continuous access pro- 
gram again, to give the server a worst-case 
network load. This substantially increased 
the time necessary for the square-root cal- 
culation—to 8 minutes and 56 seconds. 
Clearly, a mere XT will have its hands full 
with heavy network traffic. 

The converse effect—the degradation 
of network performance when the server’s 
CPU becomes busy—tumed out to be less 
substantial. One hundred iterations of my 
continuous-disk-access network clogging 
program required 18.40 seconds when the 
server was idling. Setting the server 
crunching away at the square root of two 
added just 1.12 seconds to the run time. 


Printing 

AST-PCnet II allows the sharing of up 
to three printers, a limitation based on the 
network’s conformance to DOS rules (PC- 
DOS supports only three printers at a 
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time). Each printer can be located at any 
node of the system and accessed from any 
other node in the system. Additional print- 
ers (more than three) can be installed in the 
network, but they must be accessed only 
by individual workstations and cannot be 
shared. 

Once the network has been installed, 


ithin the limits of 

the software supplied, 
AST-PCnet Il is an 
able performer. 
Despite its relatively 


Slow data rate, it | 


should be sufficient 
for many applications. 


accessing a printer is as easy as giving a 
normal printing command from a program 
or from DOS. The one important excep- 
tion is that the network requires more spe- 
cific information about the print job, 
including which printer to use. Moreover, 
the network needs to know when each 
print task ends because neither it nor DOS 
has an automatic way of recognizing the 
end of the print job. 

To convey all this information, you 
need only end your print job with a single 
additional command (a three-keystroke 
combination), The command marks the 
end of the job and directs it to the requested 
printer. 

The AST-PCnet II printing software 
spools all print jobs together for each print- 
er in an individual queue. While awaiting 
printer access, the information is stored in 


| jobs. 































a temporary disk file in the PC controlling 
the printer. These files then are sent to the 
printer on a first-in/first-out basis. You 
can also assign one of three priority levels 
to each print job, and the system will then 
print all jobs of higher priority before start- 
ing on those of the next priority level. To 
avoid confusion, however, higher-priority 
print jobs are not permitted to interrupt 
lower-level jobs in progress. 

AST also provides software for manag- 
ing the printing chores. For instance, 
should you have second thoughts about a 
print job, you can cancel a job from the 
print queue or raise its priority with rela- 
tively simple commands. Another pro- 
gram displays a chart of all pending print 


The printing management software 
even has a limited amount of security built 
into it. A job can be altered or canceled 
only by the station sending it out to print 
and the station controlling the printer it is 
using. 


Conclusions 

Within the limits of the software sup- 
plied, AST-PCnet I is an able performer. 
In spite of its relatively slow data rate, it 
should be sufficient for many applications. 
Its weakest point is probably its rudimen- 
tary, semaphore-style file-protection sys- 
tem. Its strongest suits are its low cost, 
ease of installation, and user familiarity. 
Anyone who knows the basic DOS com- 
mands can easily learn the shared facilities 
of the network. 

If your networking requirements are 
typical of a small professional office, a 
small- to medium-size business, or an in- 
house department with a moderate number 
of workstations—sporadic file sharing 
and ordinary print queuing and sharing— 
AST-PCnet II should be both fast and 
smart enough to do the job for you. In 
addition, it will do its work elegantly and 
relatively inexpensively. a 
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Ga. oe. Semen eas 


NETWORK SURVEY 





Corvus 


Omnishare 


Despite some unnecessary complications, 
this network fulfills its purpose, linking a few 


PCs to share a hard disk. 


he Corvus Omninet was among the 
T= local area networks for the per- 

sonal computer on the market, and it 
is still the most successful in terms of 
installed systems. We tested the Omni- 
share version, which is specifically intend- 
ed to connect a small cluster of PCs or 
compatibles to an XT to share the XT’s 
hard disk. The network also allows you to 
share printers through a dedicated print 
server. For a product with these modest 
goals, Omninet performs well, is reliable, 
and sells at a modest price. 

Omnishare is somewhat unusual in that 
it pas no dedicated file server; in effect, the 
XT whose disk is shared is just another 
workstation that happens to house a 
resource of interest to others. But until Big 
Blue came down from the mountaintop 
recently to give its blessing to low-cost 
local area networks (LANs), Omninet was 
the closest thing to an industry standard. 
It’s no wonder, then, that this LAN readily 
runs popular single-user applications for 
the IBM PC. WordStar, 1-2-3, and dBASE 
1! operate normally, except for the obvious 
problems generated by the copy-protec- 
tion schemes in the latter two programs, 
which require that you mount a vendor- 
furnished diskette in the workstation’s 


Kent Porter and Steve Kanzier 
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drive A:. These problems occur with many 
networks, they arise from the way the 
applications are structured, not from the 
networks themselves. 


Conspicuous in Their Absence 

This network offers little in the way of 
file security. If you put a WordStar file on 
a fully public volume, for example, any- 
one on the network can read it, add to it, or 
erase it, and two or more users can manip- 
ulate it concurrently without realizing 
they’re in conflict. Whoever saves his or 
her work last is the one who ‘‘wins.’’ This 
situation also holds true for most other 
applications we tested. Like the problem 
of having a copy-protected disk in drive 
A:, it’s a shortcoming of the applications 
designed for a single-user environment, 
not of the network itself. With Omnishare, 
the only way you can keep files you're 
working on away from other users is to 
move them to a private volume during 
update. 

The network does establish two levels 
of access for public volumes: read-only 
and read/write. The network manager also 
establishes the volumes each user can 
access. Access to a file is entirely a func- 
tion of access to the private volume that 
contains it. When logging on, the user 
must supply an I.D. and a password, but 











Omnishare allows multiple users to log on 
with the same name and work on the sys- 
tem simultaneously. 

Omnishare also lacks a true electronic 
mail capability. Corvus has attempted to 
remedy this situation by allowing you to 
generate a message from within another 
program such as a word processor, and 
then send that file to the utility server just 
as though you wanted to print it. The 
recipient can then retrieve the message 
from the server with a menu choice under 
the DESPOOL command (rather than the 
originator using DESPOOL to print it). 
While this arrangement makes it possible 
in a cnide sense to send messages across 
the network, it’s unwieldy and impractical 
as a substitute for electronic mail. No 
“*mail waiting’ indicator prompts a recip- 


| ient to check the pipe area, and nothing 


prevents an unauthorized user from fetch- 
ing messages intended for others. Also, 
once a transferred file has been viewed at 
the console, it’s gone forever; if you think 
you might want to keep it, you have to 
print it or save it in one of your own files 
before you view it on the screen. 


Network Management 

Omnishare accommodates up to 26 vir- 
tual disks, all of which are actually subdi- 
rectories in one giant real volume. This is 
not apparent to users, nor even to the sys- 
tem manager. The floppy drives at each 
workstation are always drive A: and drive 
B:. The virtual hard disk volumes are 
known to users as the familiar C:, D:, E:, 
and so forth, making it seem that this is 
standard DOS. The system management 
utilities allow the system manager to 
establish and modify the tables that grant 
individual users access to up to 10 *‘mount 
units,’’ or specific virtual volumes. The 
system manager can add new volumes at 
any time, so long as the maximum of 26 
has not yet been used up. 

Omnishare’s network management is 


PC MAGAZINE @ FEBRUARY 5, 1985 


















more difficult than it needs to be. For one | 
thing the system control utilities are “*hid- | 
den”’ and require a complex sequence of | 
operations to enter, presumably only the 
privileged know the secret combination | 
that unlocks the magic of system control. 
First, you have to cold-reboot the worksta- 
tion with no diskette in drive A:. This 
brings the unit up in ROM BASIC. You 
then type a short, cryptic, three-line 
BASIC program that ‘‘wakes up"’ the net- 
work management system. 

The management utilities consist of an 
extensive hierarchy of menus that lead to 
the function you want to perform. The 
main menu gives an overview of the avail- 
able functions: 

D—Drive Management 

B-Backup Utilities 

M-—Maintenance Utilities 

U_Utility Server Manager 

T-Transfer Manager 

I_Initialize Drive 

L-List Drives 

H-Help 

From this menu, each choice loads a | 
new program from the hard disk. Some of 
the submenus also chain to yet other pro- 
grams. Apparently there’s a great deal of 
overhead in passing from one program to 
the next, because long delays occur | 
between menus, giving the impression of 
sluggishness. Nevertheless, the utilities 
are very powerful, and the System Manag- 
er Guide, the thickest of the Omnishare 
manuals, does an excellent job of docu- 
menting how to use the system, including 
some practical sample sessions. 

Corvus supplies its own backup option, 
XT Mirror, which allows part or all of the 
hard disk to be backed up to a cartridge. 
We did not test XT Mirror, but we did use 
an alternative Omnishare utility called 
IBMBACKUP for backing up hard disk 
volumes onto floppy disks and also for 
restoring from floppies. The entire process | 
is menu driven and contains facilities for | 
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listing all the hard disk volumes. Also, 
since the procedure can run for quite a long 
time (upwards of 20 minutes), the system 
reports what it’s doing to reassure the user 
that something is happening. 

Mainframe communications are sup- 
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SSS 
LAN FACT FILE: OMNISHARE 
Marketed by: 
Corvus Systems 
2100 Corvus Dr. 
San Jose, CA 95124 
(408) 559-7000 


Retail Prices 
Starter Kit 
Workstation 
Server Station 
Dedicated Server 
Cable (per foot) 
Connector 
Repeater 


795 
495 
990 
990 
25¢ 
495 
150 


Four-Station Configuration $ 4,125 


Hardware Capabilities 
Configurations: 
No. Servers 
No. Workstations 
Server Type 
Memory Min./Max. 
Dedicated Server 
XT Server N/A 
Workstation 64/640K 
Shared Peripherals Available: 
Serial Printers 
Parallel Printers 
Plotters 
Hard Disk 
Tape Drive 
Other Mass Storage 
Modems 
RAMdisks 
Other Communications 
Other 


1-63 
1-63 
Both 


5/45 MB 


SINS 


Backup 
Vendor-Supplied 
Tape and Disk 
Global? 


S88 |SOOOsSs 





ported by the SNA gateway, which con- 
nects to the Omninet bus, allowing file 
transfer to and from any mainframes that 
support SNA. The product includes soft- 
ware written by the Systems Center in 
Dallas. (continued) 


Network Description 
Architecture Bus 

Baseband 
1 Mbit/sec. 


Server Type Dedicated/XT 


Security 

Logon ID 

File Passwords 
File Protection 
Record Protection 


Diagnostics 
Cable 

Server 
Workstation 
Network/Station 
Auto Reroute 


Software Capabilities 

Operating System: 
Disk Caching 
RAMdisk Support 
System Management 
Others 

Applications: 
Electronic Mail 
Chat 
Utilities 
RAMdisk 
Other 

Print Spooler Features: 
Variable Buffer 
RAM- and Disk-based 
Change Paper 
Unjam 
Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 
Tape and Disk 


SHS |8S8S 
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THROUGHPUT TIMES (in seconds) 


Hardware/ 
Software 


Corvus Omnishare 
Corvus Novell 


At the Workstation 


consists of transport boards installed in 
each workstation, with drop cables to 
transceiver boxes that connect to the RS- 
422 twisted-pair bus cable. It doesn’t 
require much technical skill to install the 
hardware. You simply open the machine’s 
cases, set some DIP switches, and plug in 
the board and drop cable. The instructions 
that come with the boards are adequate, 
but they contain some inaccurate informa- 
tion on switch settings. You cannot 
assume that the board switch settings are 
correct, since they come randomly set 
from the factory. You have to refer to the 
accompanying errata sheets. It’s also nec- 
essary to set a unique hardware address for 
each board. The installation guide fur- 
nishes advice and planning aids to help in 
performing the necessary tasks. 

Besides the workstation hardware, 
Omninet requires a separate ‘‘utility serv- 
er’’ to allow network users to share serial 
printers and one parallel printer in any 
combination. This server can be a PC ora 
separate hardware unit that functions as a 
network node. You install the server by 
connecting the printer to it in the same way 
you would connect it to an ordinary com- 
puter, and by attaching the server device to 
the network cabling. The installation pack- 
age includes utilities for configuring the 
software that controls the server. Much of 
the network software at each station, load- 
ed during boot-up, is the spooler interface 
with the utility server. 


Development 


1058 





The Omninet workstation hardware | 
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Printers connected to the XT server can 
be used only locally, not shared, so the XT 
cannot function as the utility server—an 
uncommon limitation. If a PC is used as 
the utility server, that computer becomes a 


esides the 

workstation | 

hardware, Omninet | 
requires a separate 
“utility server” to allow 
network users to share 
serial printers and 

one parallel printer 

in any combination. 


dedicated print server for the duration of 
the print job. 

Corvus sells a dedicated print-server 
device that acts as a go-between for the 
network and the shared print device. This 
unit is not the end-all link to shared print- 
ing, however. When using Corvus’s | 
native network software, the printer device 
cannot be connected to the server PC. 

The workstation’s spooling software 
supports direct output by applications such 
as BASIC programs (LPRINTs) or word 
processors, but only to a printer attached to 








the workstation that is running the pro- 
gram; Omnishare doesn’t permit routing 
direct output to a shared printer. 

The spooler provides no means for 
finding out how long it will be before your 
file emerges from the shared printer. As 
the System Manager's Guide states, 
“‘Files are not necessarily printed in the 
same order as they are sent.’’ Also, what- 
ever its organizing principle, the print 
queue cannot be reordered to accommo- 
date a high-priority job. 

After you execute an Omnishare utility 
such as SPOOL, the system looks at drive 
A: (the floppy) for a copy of COM- 
MAND.COM, and if it’s not there, the 
system asks you to mount a diskette that 
contains it. This can be startling to the 
user, especially since it happens no matter 
what drive you are logged on to at the 
moment. Also, having to switch diskettes 
in the floppy drive is annoying. I wonder 
why this is necessary, since it does not 
normally happen when exiting DOS utili- 
ties. : 
Almost without exception, a selection 
from the workstation main menu leads into 
a hierarchy of submenus, and this can 
sometimes get confusing, you may begin 
to feel that Omnishare’s designers have a 
passion for maze games. The solution is to 
consult the Network Station User Guide, 
which clearly explains the sequences of 
menus and allows you to peek ahead and 
see where the maze leads. Some tasks, 
such as printing, require that you enter 
more than one program, which seems like 
unnecessary wear and tear on the user. 

Most menus offer a Help selection, 
which is to be expected. But the Help 
facility is the most inconsistent facet of the 
user interface. Occasionally, the ‘‘help’’ 
you get is the message NOT IMPLE- 
MENTED YET. Also, some help screens 
tend toward the tautological, for example, 
“Remove volume—-Remove a volume 
from a drive.”’ Help like this is no help. In 
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other cases, however, the help screens 
contain better information than what is 
found in the manual. 


Performance 

The benchmarking team found itself in 
the midst of considerable difficulties test- 
ing the native operating system on this net- 


Spooling Is 


work. The first attempt to run the ‘devel 
opment environment” test on two stations 
progressed as far as the batch files’ sign-on 
message, after which the system locked 
up, leaving the three-key reboot as the 
only alternative exit. The second attempt 
ran the development test acceptably— 
nothing blinding. Corvus took an consid- 


erable dislike to the four-station version of 
the same test, based on the excessive num- 
ber of ‘‘Read Fault Error’’ retries neces- 
sary to successfully complete this develop- 
ment test (see the benchmarking method- 
ology article, ‘‘Benchmarks for Network 
Ratings,’’ in this issue), 

A significant number of ‘Read Fault’’ 


omplex 


Omnishare seems to suffer from writer's block; though the software works well 
and has good menus to guide you, you may need technical support. 


A good example of Omnishare’s ten- 
dency toward overcomplication is the 
print spooling. Although the shared- 
printer spooling software works well and 
has an outstanding series of menus to 
guide you through its intricacies, the sev- 
eral steps required to transform a file into 
printed copy make it awkward. First of 
all, you can spool only actual files that 
already exist on disk. To do this, you 
type the SPOOL command and select the 
“*S”’ (Spool a File) option, then answer a 
series of questions posed by the utility. 
This transfers it to the “‘pipe,’’ a server 
file that acts as a conduit for information 
in transit among network users and/or 
shared devices. Having completed the 
transfer, the user then exits from 
SPOOL. Next, it’s necessary to tell the 
system to print the file by entering anoth- 
er utility called DESPOOL, answer yet 
more questions, and ultimately route the 
file—by explicitly naming it—from the 
pipe to the printer. This clumsy proce- 
dure turns the important but usually triv- 
ial task of producing page copy into a 
major project. 

So, now that all the extraneous instal- 
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lation procedures are out of the way, you 
may be ready to begin spooling—but 
there is a very good chance you will not 
be able to do it! Here the documentation 
deserts you, making technical support 
calls inevitable, even for the most tech- 
nically oriented networkers. This does 
not mean you are not given a good over- 
view of the logistics behind PIPES (a 
good explanation is provided), or that 
spooling is difficult syntactically 
(SPOOL and DESPOOL utility menus 
are available, equipped with options for 
changing parameters). Nowhere is there 
any reference to how to install the print- 
er, or how to properly run spool the way 
Corvus intended. To make a long story 
short, the results of several help sessions 
with Corvus via telephone filled the gap 
that created the spooling problems. 
Here’s what I found out: 

1. Installation creates a file called 
CONFIG.SYS that contains within it a 
device driver command, which causes 
DOS to load an automatic spooldriver at 
that workstation at boot time. The Con- 
stellation HI system expects you to dedi- 
cate a user PC to be attached to the print- 


er and act as the sole guardian of de- 
spooling. This dedicated despooler PC 
must not have the automatic spool driver. 
If it does, files despooled from a pipe 
will return to the spooler instead of going 
to the printer. The way to keep this from 
happening is to use the DOS EDLIN 
command and remove from CON- 
FIG.SYS the line that equates a device 
with SPLDRV.BIN. (This procedure is 
necessary only for the PC to be dedicated 
to the task of despooling.) 

2. The automatic spool driver elimi- 
nates the need for spooling via the 
SPOOL utility. Issuing a simple PRINT 
command with the filename will accom- 
plish the task. To have automatic spool- 
ing capability, the dedicated despooler 
must be running simultaneously in the 
foreground. 

3. Once a pipe is despooled, it is lost 
forever. Pipes are open during Read/ 
Write processes, and closed otherwise. 
Pipes that have been forced open and do 
not find the end of the file must be closed 
or deleted under the Parameter Manager 
facility of the Manager’s Utilities, post- 
haste. —K.P. and S.K. 












































































errors also arose during the ‘‘productivi- 
ty’’ tests, particularly on the first worksta- 
tion PC connected to the net. An average 
of eight retries were necessary to complete 
@ test on this station as compared to the 
three or fewer errors occurring on the other 
PCs. This problem recurred in other tests, 
regardless of the task being performed. 
As explained in “‘Benchmarks for Net- 
work Ratings,’’ though, we considered 
retries to indicate not a network failure but 
an expected DOS response to ‘‘timing 
out’’ while waiting to be serviced by the 
network server’s hard disk. The Corvus 
operating system likely could use a rewrite 
to provide more equitable servicing of sta- 
tion hard disk requests and/or a lengthen- 
ing of the time-out parameter in their 
workstation DOS. 

Overall, using its own operating system, 
Corvus did not perform impressively 
(even when we did get it to finish a test), 
clocking in with some of the slowest 
scores. On the bright side, booting up 
Novell NetWare on Corvus makes all the 
difference. The lack of significant prob- 
lems, along with remarkable increases in 
speed (some tests ran almost twice as fast 
with NetWare) were astonishing. Corvus 
miraculously transformed from one of the 
turtle-slow nets to a rabbit-fast one. This 
example sends a clear message to the pro- 
grammers: It’s not a hardware problen— 
rewrite your code. 

Because of Omninet’s structure, any 
workstation can perform the installation of 
the network operating system as long as it 
has one double-sided floppy drive and at 
least 128K of memory. An installation 
manual describes the process, which 


disk is essential as the first step; this is 
performed from whatever node is doing 
the installation and does not require a 








entails several steps executed via a menu- | 
driven utility. Reformatting the XT’s hard | 


sure you have backed up anything of value. 

To its great credit, Corvus furnishes a 
preconfigured network of five worksta- 
tions in the installation package. The 
menu-driven utility assumes you want to 
use this setup, and it prompts you accord- 
ingly by furnishing the defaults as answers 
to its questions; either you change them, or 
you press Enter to accept them. 

The installation of standard configura- 
tion—assuming one avoids the pitfall of 
mount unit numbering—proceeds quite 


smoothly and rapidly, taking no longer | 


than half an hour. It would take less time if 


the network management software were | 


written more efficiently. It runs at an ago- 





lithely accepting 
Omnishare’s defaults 
without checking the 
manual can lead to 
trouble in one case. 


nizing pace and introduces long delays 
between phases of the process. 

The first order of business for installing 
the hardware end of the Omnishare net- 
work is to set properly the device 
addresses on the transporter cards. The 
host station must be assigned the address 
OOH. The documentation does not explic- 
itly clarify how to set up the switches. The 
eight-switch DIP is inversely configured; 
that is to say, a switch in the ON position is 
in truth a closed connection to ground, ora 
logical 0. 

Transferring the software to fixed disk 
is easy to accomplish. Three disks provide 


physical visit to the XT. The reformatting the crucial CONFIG.SYS file and Pascal 
is destructive, and so you have to make | library files that run the System Manager 











utilities, as well as other applications. The 
well-documented installation software is 
truly a snap to use. It requires approxi- 
mately 12 to 15 minutes to complete, 
including the initial formatting of the hard 
disk itself. 


Documentation and Support 

The network manuals provided by Cor- 
vus consist of several specialized pam- 
phiets in the now-familiar IBM size, con- 
tained in a ring binder. These are all type- 
set in two colors, with large print and 
abundant white space. Each manual 
begins by discussing documentation con- 
ventions, a helpful feature. Short sen- 
tences and simple language throughout 
make the text easy to read even for com- 
puter novices. The manuals do an excel- 
lent job of presenting procedural informa- 
tion. A cookbook approach leads the user 
from one numbered step to the next, with 
sample screen displays. The only short- 
coming in the documentation is the lack of 
troubleshooting guidelines, a summary of 
error messages, and a glossary. 

Documentation for entering the man- 
agement utility is contained within the 
Omnishare System Manager's Guide, in 
Chapter 2, ‘‘A Sample Session.’ Blithely 
accepting Omnishare’s defaults without 
checking the manual can Iead to trouble in 
one case. This has to do with assigning 
numeric values to mount units. The 
mount-unit prompt for each new volume 
supplies the number 2, whereas in fact 
these numbers should be assigned sequen- 
tially (2, 3,4,...). 

As a test of the telephone support you 
might expect, I tried calling Corvus about 
a legitimate problem encountered during 
use of a feature called the Fixit facility. 
This program is not mentioned in the doc- 
umentation, and so the only way a system 
manager can learn of the facility is to con- 
tact Corvus. That wasn’t as easy as it may 
sound. After being passed around from 
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person to person a bit, I finally got an | 
explanation. 

As for manufacturer support when 
dealing with problems of installation, 
meeting building codes and FCC regula- 
tions, and the like, Corvus makes an effort 
to be helpful. A pamphlet called Omninet | 
Installers Tips is available from Corvus’s 
technical support group upon request, at 
no charge. 

All Omnishare hardware is warranteed 
for six months and, if found defective, 
may be returned to Corvus for an imme- 
diate exchange. Retum shipping is paid by 
Corvus. In addition, Corvus now has more 
than 100 authorized service centers for 
repairs or exchanges. If having an on-site 
service contract puts you at case, because 
you just can’t afford to have your network 
be down for long, you’ll be comforted to 
know that one is available from Corvus, 
through Decision Data. 





Modest but Adequate 

By and large, Omnishare is sound, and 
it works well, as indeed it should by this 
time. Aside from using a shared printer 
(see sidebar, ‘Print Spooling Is Com- 
plex’’), little about life in this network can 
disconcert a newcomer accustomed to 
operating a standalone PC. For the most 
part, the things that are different while 
working in Omnishare are easy to adjust 
to. Omninet is not without its defects and 
difficulties, but as long as you do not push 
too hard against its modest goal of sharing 
a hard disk among a few PCs, it performs 
satisfactorily. 

Its awkward print spooling and slow 
network management notwithstanding, 
Omnishare is a proven and settled product. 
The success of this network in the market- 
place—regardless of the fact that it was | 
there first— indicates that many customers 








require just what Omnishare has to offer: 
modest but adequate performance at a rea- 
sonable price. B 
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Davong 
Multilink 


As a middle-weight local area network, 


the Davong network system 


offers good token- 


passing service at a reasonable price. 


ocal area networks that are designed | 

for the IBM PC can be divided into 

three broad categories. The simplest 
networks are peer systems, such as X-Net, 
in which every station is equal. The next 
step up is a middle-weight LAN, such as 
the Davong system. It uses a PC as a com- 
bination file server/workstation and can 
do serious work in a heavy-duty environ- 
ment, but it has to work hard to carry 
extremely heavy loads. Extra heavy-duty 
systems use a dedicated network controller 
with a 68000 microprocessor. 

The Davong network provides an 
excellent mix of capability and price. Any 
station in the network can use the 
resources of any other station on the net- 
work. Davong does not use specialized 
hardware as a file server, so you must have 
at least one PC on the network that has a 
hard disk to work as a file server and net- 
work controller. This hard disk PC can 
serve the network and act as a normal 
workstation at the same time, so you don’t 
lose the use of the PC while it’s controlling 
the network. 





Network Features 





Multilink, Davong’s network software 
package, includes a module called 


Peter Feldman and Frank J. Derfler, Jr. 


SHRDOS that does the work of file lock- 
ing that prevents the corruption of files by 
ensuring that more than one user cannot 
change a file at one time. This file-locking 
scheme is much faster and more efficient 
than complex record-locking programs, 
but note that single-user access may not be 
sufficient for applications where many 
users need to read or update one database 
at the same time. 

Once you invoke SHRDOS, it keeps 
track of all file actions on the network. For 
instance, if a file is opened for read/write 
operation, SHRDOS places a lock on this 
file until the user who opened it closes it. If 
another person attempts to access that file, 
Multilink sends a message that says the file 
is in use by a specific operator and pro- 
vides the familiar abort, ignore, and retry 
alternatives. 

An interesting and unique Multilink 
command, called PACE, regulates the 
number of network packets the file-server 
PC will process in a given time frame. 
Packets are bundles of information sent to 
and received from user stations in the net- 
work. Packet processing takes a signifi- 
cant amount of time from the CPU of the 
PC that is working as the network control- 
ler. Therefore, a tradeoff occurs between 




















the use of this PC by an individual user and 
its use by the network. You can use the 
PACE command to adjust the balance 
between the network and an individual 
user. This pacing function monitors the 
activity of the file-server PC by monitor- 
ing when the last keystroke was read from 
the server’s keyboard. If the keyboard is 
inactive, the PACE module allows more 
time for packet processing. 

Standard MS-DOS programs such as 
WordStar work well over the Davong net- 
work. Multilink uses subdirectories and 
pathnames to route requests for files. 
WordStar can’t access its text files through 
pathnames, but if the WordStar data and 
program files are in the same subdirectory, 
you can run the program from any 
machine in the network. If two users try to 
open the same text file in WordStar, Mul- 
tilink sends an error message to the second 
user that says the requested file is in use. 
Less capable network operating systems 
from other manufacturers hide the text 
files that are in use from such programs as 
WordStar and present you with the frus- 

' trating experience of not being able to find 
a file that should be available. The Davong 
software does a good job of keeping the 
users on the network informed with clear 
status messages. 

Framework works well on the Davong 
network, but it is confused by the fact that 
Davong accesses the network through 
DOS by calling the network drive Z:. As a 
result, Framework shows a list of ten 


available drives on its ‘‘desktop,”’ while in | 


fact fewer drives exist. When a drive that 
doesn’t really exist is selected, a ‘Drive 
not ready”’ error message appears on the 


screen. The Framework system is not | 


designed for multiple use in a network 


application and the copy-protection | 


scheme forces you to have the master sys- 
tem Framework disk in one of the local 
floppy drives. 

The Davong network system uses a 
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token-passing access scheme that it shares 
with the ARCnet systems that are mar- 
keted by Datapoint and Tandy Corpora- 
tion. 1BM announced its plans to use token 
passing as an access scheme in a LAN 
product to be released in the future. And 
Big Blue has also announced a ring net- 


LAN FACT FILE:DAVONG MAUL TILINK 


Marketed by: 
Davong Systems 
217 Humboldt Ct. 
Sunnyvale, CA 94089 
(408) 734-4900 


Retail Prices 
Starter Kit 
Workstation 
Server Station 
Dedicated Server 
Cable (per foot) N/A 
Connector $ 100 
Repeater $ 800 
Four-Station Configuration $ 7,490 


Hardware Capabilities 
Configurations: 
No. Servers 
No. Workstations 
Server Type 
Memory Min./Max. 
Dedicated Server 
XT Server 
Workstation 
Shared Peripherals Available: 
Serial Printers 
Parallel Printers 
Plotters 
Hard Disk 
Tape Drive 
Other Mass Storage 
Modems 
RAMdisks 
Other Communications 
Other 


Backup 
Vendor-Supplied 
Tape 

Global? 


$ 2,395 
$ 700 
$ 2,645 

N/A 
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work topology that is shaped like a multi- 
leaved clover. The ring is pinched together 
in such a way that if portions of the ring are 
disrupted, they can be patched around. 
The Davong system is arranged in a sim- 
ilar, but not identical, manner that pro- 
vides resistance to interruption. The topol- 


Network Description 
Architecture 


Type 
Speed 
Server Type 


Security 

Logon 1D 

File Passwords 
File Protection 
Record Protection 


Diagnostics 
Cable 

Server 
Workstation 
Network/Station 
Auto Reroute 


Software Capabilities 
Operating System: 
Disk Caching 
RAMdisk Support 
System Management 
Others 
Applications: 
Electronic Mail 
Chat 
Utilities 
RAMdisk 
Other 
Print Spooler Features: 
Variable Buffer 
Disk-based 
Change Paper 
Unjam 
Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 
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ogy of the network is referred to as a ‘‘dis- | 
tributed star burst.’’ This star arrangement 
is built around hubs that function as the | 
connection point of stations to the net- | 
work. 


System Hardware 

The Davong network hardware consists 
of interconnection cards in every PC on the 
network, coaxial cable, and hubbing 
devices that connect stations into the net- 
work. 

The Davong network has two types of 
hubs. The Davong Hub4 is a passive con- 
nection that does not amplify the network 


signal. The Davong Hub8, an active |, 


device, amplifies the signal and can handle 
longer cable runs than the Hub4. The two 
devices can be connected to each other to 
make a large network with up to 255 sta- 
tions and 20,000 feet of cable. 

In the simplest network arrangement, 
the Davong system could be set up with 
two stations. In this case, there would be 
no need for a hub unit. When the network 
is expanded to three stations, the Hub4 

,_ unit is needed. The fourth port on the 
Hub4 can be connected to a Hub8 to 
extend the system. However, two Hub4 
devices cannot be connected together 
because they do not amplify the signal and 
it can become too weak to use. From this 
point, more workstations and hubs can be 
added to expand the network. This method 
of expansion limits the initial investment 
you have to make and allows the network 
to grow in affordable steps. | 

Davong claims its hardware will work 


THROUGHPUT TIMES (in seconds) 


Hardware/ 
Software 


Davong Multilink 
Davong Novell 
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with PC clones manufactured by Colum- 
bia, Compaq, AT&T, and ITT. But 
because of a difference in the expansion 
bus, it excluded the Eagle 1600 system. 
The company also claims that network 





ae 


LAN’s ability to 
control multiple 
requests for printer 
output is a good 
measure of its 
usefulness to you. 


servers and workstations from Nestar, 
Datapoint, and Standard Microsystems 
can be connected to the Davong Multi- 
link. 


System Software 

Davong sells PROMs that allow each 
system on the network to operate without 
the need to boot from a floppy disk. This 
simplifies operation and somewhat re- 
duces the need for operator training. 

Network administrators find they need 
security in almost all kinds of corporate 
systems. In fact, if everyone on the net- 
work can freely access every file, the 
potential for sabotage or fraud becomes 
high. Multilink provides up to four levels 
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of network security that can be set to 
require up to two passwords and two user 
names for access to certain network func- 
tions. In addition, you can give password 
protection to each volume on the hard 
disk. 

Under Multilink, the operation of the 
disk server is improved by using disk cach- 
ing. Frequently used data is held in a spe- 
cial RAM buffer so it can be quickly 
retrieved. 

Access to a printer or printers is impor- 
tant in almost every business and comput- 
ing environment. The ability of a LAN to 
control multiple requests for printer output 
from several workstations—sometimes to 
several printers of different types—is a 
good measure of its usefulness in the busi- 
Ness environment. In order to manage 
printers and requests for printed copies 
from several users on the network, the 
printer control software must be able to 
designate an order of priority for printer 
access and sort out requests for work 
among different users and printers. 

Davong provides a utility, called 
PRNSAVE, that captures and holds any 
characters sent to the printer port of a spec- 
ified PC. If you run typical DOS or 
BASIC programs that send data to a print- 
er, the data is captured in a specially 
named file. You can then send this file 
across the network into Davong’s print- 
spooling and management software by 
typing PRINT and the filename. It is 
unfortunate that Davong chose to name its 
PRINT command with the same name as 
the normal PRINT command in DOS; this 
can lead to confusion over where the print- 
out is going to appear. 

When you type the Davong PRINT 
command, it closes the print buffer (DOS 
pipe), so if you have any further output 
you have to re-enter the PRNSAVE com- 
mand to restart the process. The new pipe 
will not retain any of the material in the 
previous one. Unless you back up the 
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PRINT file before you type the command, 
the file disappears once it has been com- 
mitted to paper. 


Performance 

Token-passing schemes that are based 
on the ARCnet model have one inherent 
weakness: each packet that moves infor- 
mation around the network has a maxi- 
mum size limitation of 508 bytes. When a 
message exceeds this limit, the software 
breaks it into 508-byte (or smaller) pieces. 
The network software knows how to put 
the packets together again when they 
arrive at their destination, but a large mes- 
sage can be delayed because it may have to 
wait for a final packet that has just a few 
bytes. Moreover, if the network is heavily 
loaded , large messages can delay each oth- 
er because the token will be filled by alter- 
nating stations as it goes around the ring. 
No message has priority, and all messages 
are equally slowed. To avoid this potential 
problem, you can arrange any applications 
software you use on the network so it 
sends messages of less than 508 bytes. 

In addition, we found that a 10 to 15 
percent decrease takes place in the I/O 
speed of the hard disk when the file-shar- 
ing SHAREDOS module is running. This 
decrease occurs because every read and 
write action to the hard disk travels 
through additional operating system levels 
that examine the level and status of the file 
it asks to use. 


Installing Davong 
The most important part about install- 
ing the Davong network is planning the 


to use this flexibility. You should make 
diagrams showing the location of the hubs, 
the length of the cable runs, and the loca- 
tion of the network stations. Good plan- 
ning is essential because Davong uses a 
coaxial cable medium that is more expen- 
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physical configuration. The hubs allow | 
good flexibility, but you have to plan how | 








sive and difficult to install and move than 
twisted-pair wiring. Also, because of the 
configuration of the hubs, you can’t just 
run a continuous length of cable to every 
potential workstation location as you can 





he most important 
part about installing 
the Davong network 
is planning the 
physical configuration. 





with a bus or true ring system. The time | 


you spend planning the geography of a 
Davong network is well invested. 

The physical installation of the boards 
in the network PCs is very simple. A red 
LED on the circuit board is supposed to be 
used for trouble shooting, but it wasn’t 
very useful because the documentation 
didn’t explain what the light was monitor- 
ing or give examples of malfunctioning 
symptoms. 

It seems that no other product you can 
buy for a PC has as much potential for 
electrical conflict with other add-on boards 
in a PC system as a LAN interface board. 
In almost all of the systems we tested at PC 
Magazine, including the Davong, we 
found it was very important to check for 
conflict with both the direct memory 
addressing system and the interrupt calls. 
Many different kinds of video, memory, 
I/O, and disk controller boards can con- 
flict with the network interface boards. If 
you have a problem, you may have to 
remove all of the boards from the PC 
beyond the bare minimum and then add 
them back one at a time until you find the 
conflict. If there’s a serious conflict, you 
may have to replace an expansion card. 








The installation of the rest of the 
Davong network hardware involves work- 
ing with coaxial cable and connectors. 
This mechanical work isn’t too difficult, 
but you have to be careful to ensure good 
connections without shorts or grounds. 
This may sound like simple advice, but, in 
a ring network, it is particularly important 
because if any one connection is bad, then 
the whole ring is bad. 

The procedure for installing the soft- 
ware starts with booting DOS. After this is 
done, the manual instructs you to copy the 
network operating system programs from 
the master disk. A Davong installation 
utility performs a quick installation of 
operating systems set for general opera- 
tion. On the other hand, if you want to 
configure or name the hard disk system in 
some unique way or make other custom- 
ized changes to the software, such as tumn- 
ing off automatic testing functions, you 
have to go through a lengthy and compli- 
cated *‘manual’’ software installation. 


Documentation 

The Davong documentation is good. 
Davong provides both operation and 
installation manuals, and each manual has 
illustrations, a table of contents, and an 
index. They have trouble-shooting guides 
and even include glossaries. The manuals 
are also easy to read and very well orga- 
nized. Moreover, they are printed in big 
type on high-quality paper and come in 
their own attractive hardcover book cases. 
Many modern PC programs and products 
don’t need detailed manuals, but local area 
networks still do. Good manuals can sig- 
nificantly reduce the amount of work 
involved in installing and using local net- 
works. The Davong manuals help a great 
deal. 

Maintenance for Davong systems is 
available from RCA and Sorbus. RCA 
does on-site service, but Sorbus provides 
only carry-in maintenance. a 
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Nestar 


PLAN 3000 


For large networks with heavy loads, the 
Nestar PLAN 3000 system offers speed and power— 


and that means complexity. 
To= is truly impressive. Called 

PLAN, for Personal Local Area Net- 
working, it is fast and extremely powerful, 
in many ways resembling a mainframe 
enviroriment. With dedicated file servers 
of up to 56 megabytes of capacity each, it 
can network as many as 255 stations. It 
can also share hard disks at workstations as 
secondary file servers, as well as other 
resources on the system. 

Unlike most networking systems, 
PLAN had been designed primarily for 
larger networks in the 30- to 200-worksta- 
tion range. According to Nestar, networks 
of somewhere between 80 and 120 stations 
are more typical. For networks of fewer 


than 30, the cost per station may be a 
drawback. 


Group Authorship 

One of the most interesting features of 
the PLAN 3000 network is the way it 
appears to permit several users to update 
files simultaneously. Obviously, only one 
station can be allowed to write to a file at 
any given moment. But with °*token-pass- 
ing,”’ the system allows several stations 
momentary access, on a rotating basis, to 
dump updating data to the file server(s). In 


essence, the token is a small group of bits 


Jim Forney 
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he Nestar PLAN 3000 networking | passed around the network from station to 


station. 

If you have six operators updating the 
same file, all may have new data to send, 
but only the workstation that has the token 
is allowed to do so. After that station has 
dumped a quick burst of data to the file 





| Network Structure 


Nestar calls the network architecture an 


| ‘tarbitrary tree,’ and the term is quite 


appropriate. Imagine a file server at the 
base with a line, a trunk as it were, running 
upward from it. At some point, a ‘‘hub’’ 
intersects the trunk and branches out in 











different directions; these branches in tum | 


split off at other hubs to form new sets of 
branches. And these in turn can split fur- 
ther at other hubs. The structure of the 


| branches need not be symmetrical, nor 


server, it is obliged to pass the token on. | 


Token-passing is generally slower for 
small, lightly loaded networks than more 
conventional collision-sensing schemes 
are. But with token-passing, the through- 
put rate is almost constant even with a fair- 
ly heavily loaded net. So for a larger, more 
heavily loaded network such as you might 
expect with a PLAN 3000 hookup, token- 
passing can result in a higher throughput. 

Of course, even with this form of multi- 
user write access, read-only access by oth- 
er users might be desirable. That can be 
managed by means of different password 
levels. And since the data is never actually 
resident anyplace except the central serv- 
er, all updating is reflected immediately in 
the data all stations are reading. 


THROUGHPUT TIMES (in seconds) 
Hardware/ 
Software 


Nestar PLAN 3000 


Development 


does the same combination of equipment 
need to be attached to each—thus the tern 
“‘arbitrary.’”” 

In theory, a PLAN 3000 network could 
contain something like 65,000 of these 
hubs. It doesn’t because there are ‘‘pas- 
sive’ hubs and *‘active’’ hubs. Just as you 
would expect, a passive hub is nothing 
more than a branching-off device, where 
workstations are physically fairly close 

‘together, a passive hub is quite satisfacto- 
ry. However, if the distance between sta- 
tions is more than 2,000 feet (5,000 feet 
with fiber optic cabling), a repeater of 
some sort is required, and that is what an 
active hub is—in addition to being a point 
at which the net can branch further. 
Through the use of active hubs as repeat- 
ers, the maximum distance between work- 
stations can be increased to something like 
22,000 feet, according to Nestar. Many of 
the theoretical 65,000 hubs would be 
repeaters with no workstations attached. 

Physical installation of PLAN 3000 
networking at the workstation level is sim- 
ply a matter of putting a Nestar networking 

| interface board into an empty PC expan- 
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sion slot and plugging in the cable. 
There would seem to be few applica- 
tions within the practical limitations of net- 
working that the PLAN 3000 can’t accom- 
modate, considering that dedicated file 
servers are offered that range in formatted 
storage capacity from 15 to 56 megabytes 


2% million bits per second. And file 
dumping between the server(s) and the 60- 
megabyte streaming tape backup is ac- 
complished at a rate of | megabyte every 
11 seconds. 

Physical drives and RAMdisks at a 
workstation retain their usual designa- 
tions, except that the PLAN network boots 
on virtual C:, which displaces a physical 
C: up one notch, to D:. All of the virtual 
volumes from the file server(s) are then 
mounted on virtual drives, typically E: 
through Z:. 

Mass storage is not limited to dedicated 
file servers, however. Any hard disk on 
the system—an XT or AT, for instance— 
can be a shared network resource. 

Because of the way the elements of this 
Nestar system are interconnected, individ- 
ual user workstations can be booted onto 
the network or shut down at any time, even 
while the one or more file servers on which 
they depend are on-line and available, 
without affecting network operations. This 
capability means that, unlike on some 
lesser systems, various and assorted users 
can wander in and out pretty much at lei- 
sure. And the stations don’t even have to 
go through a formal logging-in process to 
be recognized and accepted by the net- 
work (except where passwords are re- 
quired for access to specific data). 

This lack of formality doesn’t mean 
that anyone with access to an open port can 
quietly come on-line and "'listen in’ 
unnoticed. Any active user can issue a 
SHOW STATIONS command to get a 
listing of all stations on the net at any given 
time. While I was reviewing the network, 
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each. The PLAN 3000 file servers move | 








Mainframes on 
the LANscape 


The LAN-to-mainframe connection is limited 
by product scarcity, but the near future 
promises new products and more flexibility. 


ooking up PCs with a local area 
network isn’t enough if the data 
you need to work with is on a 
mainframe. Whether the big machine is a 
resource belonging to your own organi- 
zation or a publicly accessible service, 
network-to-mainframe communication 
can put megabytes of information at 
more than one set of fingertips. As with 
any other LAN application, a LAN-to- 
mainframe link is usually motivated by a 
desire to share expensive resources and 
to make data more freely accessible. 
Minimizing costs means’ sharing the 
hardware needed to communicate with a 
big machine, whereas facilitating infor- 
mation exchange means configuring the 
network so each user appears to have 
exclusive use of the connection. 
Fortunately, most mainframes use an 
IBM-developed protocol that had al- 
ready been designed to support groups of 
workstations operating in clusters. This 
communications system, which most 
people refer to as ‘‘3270,”" is part of 
IBM’s massive Systems Network Archi- 
tecture (SNA). With 3270 communica- 
tions, a mainframe (or its communica- 
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tions processor) communicates by cable 
or modem to a controller, and the con- 
troller talks to groups of terminals. One 
approach from the network end, conse- 
quently, is to configure a machine on the 
network to act like a controller to the 
mainframe but act like a 
communications server to the network. 
As a 3274 controller, the connection 
links up with the mainframe using IBM's 
SDLC synchronous communication pro- 
tocol, assembling and receiving mes- 
sages for workstations on the LAN. As a 
network server, it takes messages from 
the mainframes, adds the required rout- 
ing information, and sends them out over 
the LAN. Going the other way, the serv- 
er listens on the network for messages 
marked for the communications link, 
formats them into the form expected by 
the mainframe, and sends them out, act- 
ing as a controller. 

The protocol converters designed to 
let standalone PCs communicate with 
mainframes don’t work on existing PC 
networks because the protocol converter 
is not a resource the network knows how 
to manage. Without code to tell the net- 
work how to pass messages back and 
forth to the converter and what to do if 
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two users both want the resource, the 
networks can’t make use of the link. You 
can, in most cases, still use a protocol 
converter on a workstation, allowing 
only that machine to be used for 
communications with the mainframe. In 
addition, you may have to re-address 
either the network cards or the protocol 
* converter, which may default to the same 
interrupt or port locations. Although net- 
works don’t yet provide protocol con- 
verter-sharing capability, firms that spe- 
cialize in communications products are 
now beginning to take up the slack. 

You may soon choose to equip your 
LAN also with a ‘‘session server.’ In the 
mainframe world, each link-up between 
the mainframe and a user terminal is 
called a ‘‘session,”” with many main- 
frame software systems allowing users to 
start up and switch between several ses- 
sions running at one time. One of the first 
session servers for PC-based LANs is 
Techland Systems’s BlueLynx Gate- 
way, which allows you to distribute ses- 
sions among the network workstations, 
running one session from each worksta- 
tion or several sessions from a single 
workstation. Corvus also has a session 
server that it’s comarketing with Systems 
Center. Novell’s new session server, 
developed by Pathway Design, seems 
equivalent to Techland’s. 

According to Charles Morell of CX1, 
Inc., of Palo Alto, California, some 
changes in IBM design philosophy for 
3270 devices should help make sharing a 
network connection easier. IBM, he 
says, has switched from treating all 
3270-series terminals as dumb control- 
lers to the Device Cluster Attachment 
philosophy, which puts most of the intel- 
ligence in the device and little of it in the 
network controller. This should also 
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make it easier for firms like CXI, which 
manufactures micro-to-mainframe tele- 
communications products, to come out 
with various intelligent mainframe links 
for the PC. One key issue, Morell points 
out, is to make a good division between 
presentation services at each workstation 
(for formatting the display) and the 
communications services required to 


More to Life than SNA 

In addition to the SNA links used by 
most IBM mainframes, some big main- 
frames and most minicomputers support 
asynchronous communication as their 
protocol for talking with both terminal 
and remote systems. This is also the 
method used for PC-to-PC communica- 
tion, especially through modems over 
phone lines. Sharing asynchronous 
communications capability would mean 
sharing serial ports or modems, which 
current PC networks are not set up to do. 
PC owners are presently limited to sys- 
tems that either require one modem per 
PC or use switching arrangements to 
share a modem between standalone sys- 
tems. 

Another increasingly important LAN 
connection is on the drawing board. The 
term X.25 denotes a series of commu- 
nications protocols for sending messages 
in the form of packets. X.25 gateways 
for PC LANs are apparently in the works 
but not generally available. 

Eventually, connecting a LAN to a 
mainframe may be as simple as running a 
wire between two tin cans. The current 
state of the art is clearly way behind that, 
but progress is being made. LANs and 
mainframes that are hardly on speaking 
terms may soon be engaged in a ad 
ual dialogue. 





| ically, the public level would require no 


| want just anyone writing to files, such 


| group password that would allow read/ 





the command proved to be a vital diagnos- 
tic tool, if a rather loose sort of security. 


Net Interface Program 

Nestar claims the dedicated PLAN sys- 
tem, operating under DOS 2.x, can 
address a maximum of from 273 to more 
than 500 drives simultaneously, with that 
maximum depending on how many sta- 
tions have the same virtual volumes 
mounted simultaneously. Any given 
workstation can mount up to 26 drives at 
any one time, and all 26 can be virtual 
drives. Drives can be designated by num- 
bers or by any letter from A through Z. 

To address these drives and manage the 
network, you use Nestar’s Net interface 
program, which runs under many different 
Operating environments. When you boot 
any workstation on the network, the Net 
software appears as if mounted on virtual 
drive C:, although it never actually leaves 
the file server. 

Many commands in Net are identical to 
those in DOS or BASIC. But even with the 
familiar-sounding commands, there are 
differences. Net, for instance, doesn’t rec- 
ognize abbreviated commands like REN 
or DEL. Interestingly, you can access 
these Net functions from within DOS 
without actually entering the Net system 
by typing NET as a command prefix. 


Secured Access 

PLAN 3000 offers three levels of con- 
trolled access to its virtual disks: public, 
group, and private. Access levels are 
determined by the use of passwords. Typ- 


password at all, but since you wouldn’t 


public access could be limited to read- 
only. A select group could be given a 


write privileges for updating files. Howev- 
er, the group could be denied the right to 
create, erase, or delete files. Those abili- 
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ties could be reserved for people with the 
private password. 

If a password is misplaced somehow, 
you have a problem; PLAN 3000 has no 
provision for bypassing the protection, and 
the password can’t be recovered even by 


LAN FACT FILE:PLAN 3000 


Marketed by: 
Nestar Systems Inc. 
2585 E. Bayshore Rd. 
Palo Alto, CA 94303 
(415) 493-2223 


Retail Prices 
Starter Kit 
Workstation 
Server Station 
Dedicated Server 
Cable (per foot) 
Connector 
Repeater 


N/A 

$ 600 

N/A 

$12,995 

20¢ 

N/A 

$ 595 (6 ports) 
$ 1,095 (16 ports) 

Four-Station Configuration $15,990 


Hardware Capabilities 
Configurations: 
No. Servers 
No. Workstations 
Server Type 
Memory Min./Max. 
Dedicated Server 
XT Server N/A 
Workstation 128/640K 
Shared Peripherals Available: 
Serial Printers 
Parallel Printers 
Plotters 
Hard Disk 
Tape Drive 
Other Mass Storage 
Modems 
RAMdisks 
Other Communications 
Other 


Backup 
Vendor-Supplied 
Tape 

Global? 


1-254 
1-254 
Dedicated 


256/256K 


SNS |SONSSRRRSS 


216 


dumping the disk. All is not necessarily 
lost, however, for the console that controls 
the network allows certain “‘super user” 


privileges, among which is a means of 


putting in a new password. 
Software locks are another mechanism 


Network Description 

Architecture Arbitrary Tree 
Type Baseband 
Speed 2.56 Mbits/sec. 
Server Type Dedicated 


Security 

Logon ID 

File Passwords 
File Protection 
Record Protection 


Diagnostics 
Cable 

Server 
Workstation 
Network/Station 
Auto Reroute 
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Software Capabilities 
Operating System: 
Disk Caching 
RAMdisk Support 
System Management 
Others 
Applications: 
Electronic Mail 
Chat 
Utilities 
RAMdisk 
Other 
Print Spooler Features: 
Variable Buffer 
Disk-based 
Change Paper 
Unjam 
Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 
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for controlling access to shared resources 
in the system. Here again, there is a whole 
set of protocols. Locks may require pass- 
words to unlock them and can limit the 
maximum number of users allowed simul- 
taneous access to any resource. 


Print Servers 

Any PC, even one without any physical 
drive, can be configured as a print server 
for up to two shared printers (one serial 
and one parallel). Requests for printing 
from any workstation on the network can 
be addressed to a specific print server if 
there is more than one on the network. 

However, if you have no reason to 
specify a particular printer or server, you 
can send your print request addressed to 
“‘any”’ print server and it will be directed 
to the first available printer on the net- 
work. Waiting requests are normally 
queued and printed in the order in which 
requests are received. However, requests 
can be assigned priority codes. 

While any PC workstation can be des- 
ignated as a print server, when it is serving 
a printer it can perform no other function. 
In fact, even a designated print server 
boots up as an ordinary workstation and 
cannot be accessed for printing until some- 
one pushes the appropriate menu re- 
sponses to release it for print serving. So, 
in choosing which PCs are going to double 
as print servers, some care must be taken 
to select units that are not heavily used as 
workstations. 


The Bundle 
Several software packages come with 
the PLAN 3000 as standard issue. These 
include a word processor with spelling 
checker, electronic mail, a spreadsheet, an 
accounting program with provisions for 
handling receivables, inventory control 
software, and a multi-user database. 
There are several pop-up menus in the 
Nestar system to get you past the initial 
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Startup operations. In fact, the menus that 
are provided can not only handle boot 
chores but get you started in any of several 
applications packages that are included. 
Now, I may have some slight edge when it 
comes to working with unfamiliar soft- 
ware packages, but | had so little difficulty 
in getting any of them up and running that 
it appears it would not take much special 
training to get people started. 

In addition to the packages that come 
with the system, several other multi-user 
software licenses are available from Nes- 
tar. These include NDBS 3, dBASE Il, 
Revelation, PC Focus, and B-trieve. And, 
according to Nestar, any other software 
that can be nun from a hard disk can be 
used with the PLAN 3000. 

No prepackaged business system can 
anticipate all the peculiarities of any par- 
ticular real-life business environment. 
And looking at this package, 1 saw things 
that could be improved. But certainly the 
PLAN 3000 package comes with some 
very professional tools, ready to set up and 
go to work with. 


Conclusion 
The bottom line is that the Nestar 


PLAN 3000 is an impressive system. It’s | 


designed for serious networking on a 
grand scale and designed with the flexibil- 
ity to grow and keep pace with a changing 
work environment. However, as impres- 
sive as this system is, one serious question 
has to be addressed by anyone considering 
implementing a network this large. 

How much standalone processing do 
you anticipate—or need—at the worksta- 
tion level? If your answer is ‘not much,”’ 
then a true mainframe with dumb termi- 
nals may be a better choice for you from 
several points of view. However, if a lot of 
people have to do a lot of standalone work 
while processing megabytes of library 
files, you should give the Nestar PLAN 
3000 serious consideration. ] 
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Novell 


NetWare/S 


You'll need time and experience to get 
this network going, but the reward is one of 


the best LANs available. 


ihe Novell NetWare/S network is a 
Tes extension to PCs and a soft- 

ware extension to PC-DOS that gives 
multiple users access to a central fixed disk 
and printers. When your boss drops by an 
hour after it has arrived and asks *‘Get it 
running yet?’’ give him or her a look that 
would tell anyone to stay away for a week. 
Take it slowly and carefully—there’s lots 
to learn. You'll have a head start if you’re 
familiar with technical PC-DOS materials 
and have done some exploring on your 
own. A good working knowledge of sub- | 
directories and search paths is also impor- 
tant. 

Don’t expect the network to be easy to 
set up and use, don’t expect it to solve all 
your problems, and don’t expect it to slip 
into your current array of PCs without 
some getting used to. But put it to work, 
and you'll have one of the best PC net- | 
works available—a good, powerful sys- 
tem with a hefty fixed disk and potential 
for expansion. 

There will be some training ahead. 
More than 40 new commands come with 
the NetWare software. Unless the PC 
workstations are set up so that users don’t | 
have to use PC-DOS much, these new net- | 
work commands will be used as often as 


Charles Petzold 











existing PC-DOS commands are. 


Applications 

The Novell NetWare/S network system 
(the S stands for Star topology) can handle 
up to 24 PC workstations. Each worksta- 
tion has access to a centrally located hard 
disk and printers, without losing any of the 
power or the facilities of the standalone 
PCs. Network users may share files on the 
hard disk, route a document for printing, 
send messages and mail, and even play the 
multi-user SNIPES game, included for 
“‘fun and entertainment for users of the 
NetWare system.” 

In everyday use you will boot PC-DOS 
in the usual manner from a PC worksta- 
tion. At that point youll be able to use the 
PC as you usually do. To gain access to the 
network, you mun the program NET20S or 
NETIIS, depending on the DOS version. 
(The program can be in an AUTOEX- 
EC.BAT file to be run when booting.) 
You'll then have access to the shared hard 
disk, but with only one subdirectory, 
called LOGIN, containing just one pro- 
gram, also called LOGIN. 

Type LOGIN, your user name, and 
your password, and you’re in. It will then 
appear as if your PC has acquired another 
disk drive. A PC workstation with two dis- 
kette drives will have personal access to 
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NETWORK SURVEY 


drives A: and B: on the PC and shared 
access on drive C:. Any programs you run 
may treat this new drive as if it were just 
another drive on your machine. Programs 
still run in the workstation’s PC memory, 
but the programs may be loaded from the 
| shared disk, and they may use and save 
| files on the shared disk. 

The files on the shared hard disk will be 
scattered among hierarchical subdirecto- 
ries. On a PC-XT subdirectories are often 
just a convenience; on Net Ware/S they are 
an integral part of the network design, the 
basis for user allocation of space, and the 
security of the system. One subdirectory 
will be called PUBLIC and will contain 
most of the NetWare/S commands. An- 
other will be called SUPER and will be 
inaccessible to everyone but the system 
supervisor. Each user will also have his or 
her personal subdirectories defined by the 
NetWare/S supervisor when establishing 
user IDs. 

The system can also think of subdirec- 
tories on the shared hard disk as additional 
disk drives. Users may set additional drive 
letters to stand for subdirectory paths. For 
instance, a drive E: can be ‘‘created’’ by a 
user to refer to the directory path 
MYDIR\LETTERS. This is accom- 
plished by using the NPATH command 
with the syntax 


NPATH E: =SYS : MYDIR\LETTERS 





This aliasing of drive letters to a direc- 
tory path is a good shorthand way of 
changing subdirectories. You don’t enter 
CHDIR\MYDIR\LETTERS,; you just 
change the drive to E:. It's more powerful 
than that, though. While many programs 
cannot be directed to retrieve and save files 
in a particular subdirectory, they can 
almost always use a particular disk drive. 
So if you tell your word processing pro- 
gram to use drive E: for your documents, 
NetWare/S_ will actually use MY- 
DIR\LETTERS. 
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Other make-believe disk drives are cre- 
ated when you set search paths with the 
\' NPATH command, which looks some- 
thing like 
NPATH SEARCH2: 
=SYS : MYDIR\FORMLETTERS 


Like the PC-DOS PATH command, 
NPATH orders a search of the indicated 
subdirectory if a requested file is not in the 
current subdirectory. However, the PATH 
command only affects the loading of pro- 
grams. NetWare/S will conduct a search 












LAN FACT FILE:NETWARE/S 


Marketed by: 
Novell, Inc. 
1170 North Industrial Park Dr. 
Orem, UT 84057 
(800) 453-1267 
(801) 226-8202 


Retail Prices 
Starter Kit $15,595 
Workstation $ 250 + $1,995 





for every six stations 
after the first six 





Cable (per foot) $1 
Connector included 
Repeater N/A 
Four-Station Configuration $15,595 
Hardware Capabilities 
Configurations: 
No. Servers | 
No. Workstations 1-24 
Server Type Dedicated 
Memory Min./Max. 
Dedicated Server 512K/2 MB 
XT Server N/A 
Workstation 64/640K 
| Shared Peripherals Available: 
Serial Printers W 
Parallel Printers |e) 
Plotters MW 
Hard Disk wi 
Tape Drive 
Other Mass Storage L] 
Modems 
RAMdisks 
Other Communications 
Other 
Backup 
Vendor-Supplied O 
Tape 
Global? oO 


Network Description 

Architecture 

Type 

Speed (max./min.) 
300/600 Mbits/sec. 


Star 
Baseband 


Server Type Dedicated 
Security 
Logon ID 
File Passwords YW 
File Protection 
Record Protection M 
Diagnostics 
Cable 
Server 
Workstation Oo 
Network/Station oO 
Auto Reroute oO 
Software Capabilities 
Operating System: 
Disk Caching Y 
RAMdisk Support im 
System Management 
Others 
Applications: 
Electronic Mail 
Chat 
Utilities 
RAMdisk 
Other 
Print Spooler Features: 
Variable Buffer | 
Disk-based 
Change Paper oO 
Unjam Ol 
Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization VY] 
Purge Queue v4} 
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any time a file is read. Again, if you’re ina 
word processing program and want to use 
one of your standard form letters to answer 
a consumer complaint, for example, the 
word processing program will still think 
it’s using drive E:, which NetWare knows 
is MYDIR\LETTERS. But NetWare will 
also search MYDIR\FORMLETTERS if 
the file can't be found in MYDIR\LET- 
TERS. 

Search paths are assigned drive letters 
starting from Z: and working backward. 
Drive Z: will usually be set at logon to be 
the subdirectory SYS:PUBLIC, which 
contains all the user NetWare programs. 

So you can end up with a total of 26 
disk drives, the first two or three letters 
being the real disk drives in your PC work- 
station, the others being aliases for various 
subdirectories of the shared hard disk. (If 
you can manage this arrangement without 
getting confused, NetWare will allow it.) 

The aliases can be different for every 
user on the system. You can customize 
them for each user and set them at logon. 
Logon messages can also be customized. 
You use the wonderful but disappointing 
SETLOGIN command to accomplish this. 
SETLOGIN is wonderful because it can 
do some rudimentary logic with prede- 
fined operators like 


IF DAY_OF_WEEK IS "MONDAY" 
THEN WRITE "AAARGH . 


(an actual example from the manual) and 
even make sounds with the FIRE PHAS- 
ERS command. It’s disappointing because 
it crashed PCs. (A Novell technical repre- 
sentative was very surprised to hear this 
and suggested that we were dealing with a 
damaged copy of this particular pro- 
gram.) 

Sending messages is easy; you use 
SEND, the message in quotes, and then 
the user's name. The message appears at 
the bottom of the recipient’s screen. But 
sending mail is another matter—you need 
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Only a company'that understands 


business could create pc software 
this easy for business to understand: 


We're Cullinet, the acknowledged leader in mainframe 
software. Our customers include some 2,000 of the world’s biggest 
and best-run companies. 

So when we set out to develop a superior integrated 
personal computer software package, we 
didn't have to guess what business wanted. 
We simply had to ask. 

The combination of our technical 
skills and business experience and the input 
and feedback of our client community has 
resulted in GOLDENGATE* integrated pc 
software for business people intent on doing 
business, not fussing with software programs. 

Each GOLDENGATE function— 
spreadsheet, database, word processing, 
graphics and telecommunications—is designed to 
provide an optimum working environment. And as powerful as the 
program is, specific attention was paid to making GOLDENGATE 
truly easy to use. 

The fact is, anyone can begin to use GOLDENGATE in a 
matter of minutes. A single command set operates every function, 
so a GOLDENGATE user enjoys a single learning experience, 
rather than several. Tutorials and complete on-line help screens 
allow the novice to become productive without training. 

To top it off, GOLDENGATE—in combination with our IDB 
mainframe software—provides micro-to-mainframe integration 





that makes accessing 
corporate data indistin- e 
guishable from accessing 
data on a diskette. eC 
For more information z 
We understand business better than 
about GOLDENGATE, ’ c 
phone Cullinet toll-free, tty sOitwire comipebiy in Enlaces 
1-800-551-4555. tata tir fr ramen A Come Bk COLDONAT nate fC Daan 
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Novell’s MAIL package, sold separately 
and not evaluated here. 

You can use a shared printer from a 
workstation in two ways. If an existing file 
is to be printed, the NPRINT command 
works similarly to the PC-DOS 2.0 (and 
above) PRINT command. You place the 
file on the system’s print queue. For print- 
ing from within a word processing pro- 
gram, you use the SPOOL command 
before entering the program. The server 
then directs all print output from the work- 
station to a temporary file on the shared 
hard disk. When you enter the END- 
SPOOL command, the file is closed and 
placed on the print queue. 


Hardware 

The Novell NetWare/S system is a star 
configuration. The stars of the show are 
the Novell file server and its companion 
hard disk subsystem. The file server is a 
box about twice the size of an IBM PC 
system unit. This box contains a 68000- 
based computer and one T1 99105 micro- 
processor for every two workstations. The 





on front, a reset button with an elbow- 
resistant plastic cover. The back panel is a 
whole array of cable jacks and cutouts for 


prising since everything used in the system 
is connected by cable to the file server. 
The hard disk subsystem must be locat- 
ed within 3 feet of the file server, most 
conveniently right on top of it. The con- 
figuration I tested came with a 64-mega- 
byte Novell hard disk, but you can chain 
more hard disks to expand total capacity to 
a comfortable 320 megabytes. | 
Any shared printers or plotters must be | 
within 50 feet of the file server. The file 
server will support up to five printers, but 
there’s a serious catch: They all must have 
serial interface ports. The printer cable is 
standard RS-232. 
Also within 50 feet of the file server 
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file server has just one push-button switch | 


additional cable jacks. This setup isn’t sur- 


must be a dumb terminal to serve as the 
system console. You can use a PC, but it 
will require asynchronous communica- 
tions hardware and software, preferably a 
package that can emulate a Tele Video 925 
terminal. 

You can use the system console to 
monitor the whole system, reorder print 
queues, broadcast messages, and—when 


ou can use the 

system console to 
monitor the whole 
system, reorder print 
queues, broadcast 
messages, and even log 
users off the system 
entirely. 


the system is acting particularly nasty— 
log users off the system entirely. The com- 
mands available on the system console and 
those available on a workstation are sepa- 
rate and distinct from each other. The sys- 
tem supervisor also requires a PC worksta- 
tion in addition to the system console. All 
security restrictions of subdirectories use | 
workstation commands rather than system 
console commands. 

The workstations themselves are IBM 


THROUGHPUT TIMES (in seconds) 
Hardware/ 
Software 


Novell NetWare/S 








PCs with at least 64K memory (128K is 
recommended) with or without their own 
disk drives, hard disks, or other peripher- 
als. Each of the PC workstations must 
have a Novell network interface card. You 
can boot a PC without disk drives from a 
ROM chip on the Novell board. Up to 24 
workstations can be connected to the file 
server, each with its own dedicated dual 
twisted-pair cable. These cables may be 
3,000 feet long. 

To allow for the widest spread of PC 
workstations, you should locate the file 
server in the center. In the maximum con- 
figuration the file server will have 31 
cables hanging out the back. So put it 
where the least traffic occurs or on a raised 
floor. 


System Software 

At least one person must supervise the 
system. Supervising mostly involves coor- 
dination and security, normally not a full- 
time job. The supervisor must ensure that 
each user has access to every subdirectory 
needed for his or her work, but no more. 
Most of the supervisory work can be done 
from any PC workstation attached to the 
network. The supervisor will be the only 
person who has access to the subdirectory 
SUPER and any commands in it. 

The command most important to secu- 
rity is GRANT, which has a wonderful 
English-like syntax. For instance, entering 
the command 


GRANT NO RIGHTS FOR 
SYS: CHARLES TO USER JOHND 


keeps all my files in the CHARLES sub- 


Development 
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directory safe from the mischievous John 
Dickinson. He can change his directory to 
mine, but he can’t even tell what files are 
there, let alone delete any. But if he also 
gets a copy of the GRANT program and 
enters 


GRANT ALL RIGHTS FOR 
SYS: CHARLES TO USER JOHND 


1 better hope I made a backup. 

Yes, JOHND can GRANT himself all 
rights to files in my subdirectory. 
Although Novell put the GRANT com- 
mand in the PUBLIC subdirectory, it real- 
ly belongs only in the supervisor's SUPER 
subdirectory. The supervisor’s password 
should be known only by the supervisor 
and a backup. The supervisor should con- 
trol all the GRANTs and should GRANT 
no tights to the SUPER subdirectory for 
other users. 

Besides the commands available on the 
PC workstations, a dozen network monitor 
commands can be run only from the sys- 
tem console. For instance, from the work- 
station you can send a file to be printed, 
look at the printer queue, and cancel any of 
your own print jobs. However, only from 
the system console can you reorder the 
queue, remove other users’ print jobs, 
reroute printer output from one printer to 
another, hold up printing temporarily (to 
change paper, for instance), or cancel all 
print jobs entirely. 

The system console also has a MONI- 
TOR command, which will display the 
percentage use of the system, transmission 
errors (if any), and status information on 
any six attached workstations at one time, 
including any hard disk files that are 
locked or in use. 


Performance 

Anyone who knows PC-DOS will not 
be surprised to see this network—any net- 
work—do some funny (or not so funny) 
things sometimes. PC-DOS is not a multi- 
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This report is brought to 
you live from the mainframe 
by GOLDENGATE. 


Managers know that a critical decision is only as timely as 
the information that goes into making it. The promise of personal 
computers has always been to deliver information to corporate 
managers in time to act upon it. 

Only one software company can 
make a claim for integrating the two things 
that deliver that prornise: the mainframe, 
from which all information flows, and the 
microcomputer, where someone has to 
make sense of that information. 

GOLDENGATE™ from Cullinet is not 
only an exceptional integrated software 
package. In combination with our Informa- 
tion Database (IDB), it creates an environ- 
ment for the corporate pe user which makes 
accessing information in the company mainframe 
indistinguishable from accessing information on a diskette. 

The benefits are obvious: “what-if’s” on live data, reports 
that are current as of this moment, and most important, the ability 
to act on today’s problems today. And all accomplished indepen- 
dently right at the pe. 

Cullinet is the recognized leader in mainframe software, 
which makes the introduction of GOLDENGATE significant. The 
singular ability of GOLDENGATE to provide easy-to-use, yet 
sophisticated, micro-mainframe 





integration makes it as timely bf 

as today’s news. eC 
For more information bs 

about GOLDENGATE, understand business better than 

phone Cullinet toll-free, any software compary in business. 

1-800-551-4555. Senco oe ee he 
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user operating system and is certainly not 
free of bugs. Neither is NetWare/S bug- | 
free. Most programs that run under PC- 
DOS do not follow DOS rules; IBM and 
Microsoft, for example, frequently break 
their own rules. When a software shell sits 
between your applications programs and 
PC-DOS and allows you to share a central 
disk, it’s bound to create problems. 

In my first tests of NetWare/S the PCs 
crashed, and I had to reboot on several 
occasions. Usually the other PCs on the 
network were not affected, however, and 
only once did the entire system crash. 

An initial problem I encountered 
involved exiting programs that wiped out 
the ‘‘transient’” part of COM- 
MAND.COM; this happens quite often 
with most large programs. When it occurs, 
PC-DOS attempts to reload COMMAND 
using the COMSPEC parameter. But the 
NetWare software had changed that 
parameter to C:COMMAND.COM, with- 
out telling me during hard disk initializa- 
tion that I must copy COMMAND. COM 
to the hard disk. Since COM- 
MAND.COM could not be found on the 
hard disk, I had to reboot. 





My first solution was to reset the COM- 
SPEC back to A;COMMAND.COM and 
reload a second copy COMMAND.COM 
to recognize the new COMSPEC. At first 
glance, this little trick seemed to work 
fine, but further investigation showed that 
I could not then set additional search 
paths. (The NetWare software was proba- 
bly still using the earlier environment area, 
while PC-DOS was using the altered envi- 
ronment.) The simpler solution was to 
copy COMMAND.COM to the PUBLIC 
subdirectory of the hard disk. But this 
solution would not work if some worksta- 
tions were running PC-DOS 2.0 and oth- 


sions of the COMMAND.COM file. If 
you will be setting up a NetWare system, 


ets 3.0, because each uses different ver- | 





you’d better be prepared to understand and 
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deal with this type of problem. 

You'll also have to leam some new 
concepts involving the ‘‘shareability”’ of 
files. In the simplest use of the Netware/S 
network, you may min programs stored on 
the shared hard disk; these programs may 
use files also stored on the shared hard 
disk. Files stored on the shared hard disk 
may be flagged as read-only or read/write, 
and as shareable or nonshareable. The 
default is nonshareable read/write, but 
you'll probably want to use the FLAG 
command to change this to shareable read- 
only for any program file or any fixed files 
that a program uses (such as overlays or 
driver files). Data files should probably 
remain flagged as nonshareable read/ 
write. 

When program files are flagged as 
shareable read-only and placed in a subdi- 
rectory that multiple users have been 
GRANTed rights to read, they can easily 
be used by more than one person at the 
same time. Thus you can have one copy of 
the Super-Graph-Calc-Comm-Writer inte- 
grated program stored as a shareable read- 
only file on the central hard disk, and 
everybody can use it. 

This arrangement violates end-user 
licenses, and you may soon expect to see 
special license agreements (and costs) cov- 
ering the use of software by multiple users 
on a network. Until then you may want to 
discuss the matter with an attomey. You'll 
probably end up buying a package for each 
workstation using it, even if only one copy 
is on the central fixed disk. 

Data files that may be used by more 
than one person should be flagged as non- 
shareable. This way they’re better pro- 


tected against two people loading the same | 


file, changing it, and then saving it back. 
When a file is flagged as nonshareable, 
any program that opens the file will cause 
NetWare to lock the file against other 
requests by other users. Only when the 
first program closes the file will other 




































users be able to get at it. lf someone tries to 
use a locked file, NetWare produces a dis- 
play message similar to the one that PC- 
DOS uses to notify you of a bad disk— 
‘*Abort, Retry, Ignore?”’ 

But this isn’t always the case. Every- 
thing really depends on the way the appli- 
cation uses files. WordStar will not allow 
two users to use the same nonshareable file 
at the same time (‘‘Abort, Retry, 
Ignore?’’). But Lotus’s /-2-3 will. Appar- 
ently, /-2-3 opens, reads, and also closes a 


ou can soon 

expect to see special 
license agreements 
(and costs) covering 
the use of software 
by multiple users 

on a network. 


worksheet file when reading it into mem- 
ory. Since the file is closed, NetWare 
thinks it’s available for others. Another 
user can load the same file into /-2-3. 
When both users try to save the same file 
and if both don’t save at the same time, the 
last version saved will be the only one on 
the disk. If both users save simultaneous- 
ly, one of them will get the ‘‘Abort, Retry, 
Ignore?’’ message. If you get that mes- 
sage, wait a few seconds, and type an R; 
you will write over the other version. 
The message is simple: Take a close 
look at how your programs deal with files. 
Try them out on the network. See if you 
can wipe out someone else’s work. Then 
determine what you must do to prevent 
this from happening in a real situation. 
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It's not enough to do everything. 
nett 


















































If you plan to use your existing single- 
user PC software packages on the net- 
work, be aware that NetWare/S will not 
automatically synchronize file access so 
that different users can update the same 
file simultaneously. If you want two or 
more users to be able to add, change, or 
delete records from the same file at the 
same time, and you want the resulting disk 
file to represent a composite of these 
changes, be prepared for additional soft- 
ware costs. You will either have to pur- 
chase specialized multi-user database 
management software packages or spend 
lots of your own data-processing man- 
months to write special programs with 
assembly language subroutines. 

The NetWare/S manual says that syn- 
chronization for a shareable file requires 
using extended network  functions— 
record/file locking. These extended net- 
work functions are extensions to the nor- 
mal PC-DOS Interrupt 21 function calls. 
Novell gives you about the same extent of 
documentation that IBM does about DOS 
function calls, plus some technical appen- 
dixes, all of which are probably sufficient 
for anyone who has a good background 
using DOS function calls in assembly lan- 
guage programs, 

Contact Novell for information about 
the availability of existing multi-user data- 
base management programs that will run 
under their system. They tell me that a 
forthcoming multi-user version of dBASE 
HII will do so. 

Using a read-only file from within 
existing single-user applications program 
can be very interesting. It’s a good test to 
see how crash-proof the system is. Load- 
ing read-only files is no problem with 
Lotus’s 1-2-3 or WordStar, but saving 
them produces different results. Lotus’s /- 
2-3 wisely and simply reports that it is 
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You have to do everything well. 


Those who succeed in business are those who con- 
sistently demonstrate a high level of skill in a variety of areas. 
In forecasting, in planning, in implementing, in managing. 

GOLDENGATE™ is a business tool that can help you 
perform your best in each. 

A product of Cullinet, the recog- 
nized leader in mainframe software, 
GOLDENGATE is a functionally rich 
integrated pc package. It combines 
spreadsheet database, word processing, 
graphics and telecommunications capa- 
bilities. And in combination with our 
IDB mainframe software, it also provides 
micro-to-mainframe integration that 
makes accessing corporate data indistin- 
guishable from accessing data on a diskette. 

GOLDENGATE'’s superior functionality results from its 
unique architecture. Each function in the program is designed 
to provide an optimum working environment. And each is 
linked to the others through core software. 

The result is integrated pc software that does each ofits 


jobs exceptionally well, so e 
you can do the same in yours. 
For more information 





unable to create the file. But WordStar | about GOLDENGATE, We understand business better than 
is out of edit, bypas ses the main phone Bt toll- “ Ci rcteeteaeee Inc, om aot MA 02090-2198 
menu, and lands back on the PC-DOS 1-800-551-4555. GOLDENGATE is a trademark of Cullnet Software, Inc, 
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yo have to create graphs and charts to tell a 
story. Your needs vary from financial state- 
ments and personnel benefits to inventory records. 
Presentations are made on slides, printouts and 
monitors. You need a good and easy-to-manage 
graphics package. You need DESKTOP GRAPHICS 
FOR THE IBM PC: PRINTERS, PLOTTERS, CHARTS 
AND GRAPHS, the fully illustrated guide to the 
preparation, design and production of 
business graphics. 

This book is written with you in | 
mind—the business or professional user | 
with little technical or statistical knowl- | 
edge, using or planning to purchase a 
graphics package. You'll find out what I 
charts are available to you...what data | 
works best with each chart...what hard- | 
ware options you have... anda compari- | 
son of the four leading software packages | 
that will best meet your needs. | 

| 
| 
| 
| 


Card No. 







If you've been contemplating buying 


USING?...BUYING?... UPGRADING?... 


A GRAPHICS PACKAGE FOR YOUR PC 


CREATIVE COMPUTING PRESS 


Department NQSH, 39 East Hanover Avenue, Morris Plains, NJ 07950 


Please send me —___ 
IBM PC: PRINTERS, PLOTTERS, CHARTS AND GRAPHS at $14.95* plus 
$2.00 postage and handling ($5.00 outside USA) each. Item + 60-7. 
Payment Enclosed $_.-__ 

add applicable sales tax. 


Charge My: [] AmEx [] MC [] Visa 





Author Corey Sandler gives you clear Mr./Mrs./Ms. 
and non-technical introductions to graph- Add print full name 
ics theory and statistics, making this tS 
seemingly impossible task, easy. City/State/Zip 










SBM PC 


PROCERS PUTTERS BOWARTS & CAA 


a new graphics package or 
you just want to do more 
with your current package, 
this book is for you! 

For faster service, PHONE 
TOLL FREE: 9 am-5 pm E.S.T.: 
1-800-631-8112 (In NJ 201-540-0445). 


Also available at your local bookstore or computer store. 
























copies of DESKTOP GRAPHICS FOR THE 


." Residents of CA, NJ and NY State 


CO Please send free catalog. 


| 
| 
| 
| 
| 
| 
| 
xp. Date__ | 
| 
| 
| 
| 
| 
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PUBLIC DOMAIN SOFTWARE 


4500 programs avaliable for the IBM PC 
PUBLIC DOMAIN - Ihese progroms ore available to onyone. 
Progrommers have pioced them there to be used after decidingnotto 
go the expensive morketing route 
PCATALOG (Disk #0) - This disk contoins not only the latest 
Information on oll disks avallobie - but olso 0 search, sort ond update 
copability. So, if you're looking tor spreadsheet models, games, etc... if 
can quickly tell you which disks they'te on. Disk - $7.00 each 
SPECIAL #$4 - An introductory sample of S selected disks pius the disk 
catalog ail for $35.00i These disks inctude sorted directory, games, 
communications, spreadsheet models, music, etc. 

GENERAL INFO: All software runs on IBM PC ond compatibles DOS 
41.4, 2.0, 2.4 of 30 ond double-sided dave required 
ORDERING: Minimum order - 2 disks, except catolog 














Nome DISK « 
Address SPECIAL 
City Coiif Res .Add 
Sole... op 6S% tax 
Phone Payment 
cc*+__ CE Xp. Date: Enctosed ___ 
($30.00 Minimum Credit Cord Order) NO COD's 
Signatute; == On PO's 
For Troceabie Shipments UPS $5. per 10 disks — 
US Mail $10 per 10 disks VISA 
Conoda & Overseos Add $1. per disk for shipping -——_ 
PUBLIC DOMAIN SW = 
41400 Coleman Ave., Suite C-16 3 
Santa Ciara, CA 95050 


18M is a registered trademark of Intemational Business Mochines 
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HIGH RELIABILITY 


Reliability in reading 
and writing data even 
after 10 million passes 


Capable of 
withstanding severe 
environmental 
conditions 


Every track of every 
floppy disk is 


HEAVY DUTY FLOPPY DISKS 


FUJI...The Worid’s 
Leeding Manufacturer 
of Megnetic 
Recording Products 


DISKETTES FOR MICROS, 
MINIS, AND MAIN FRAMES. 
guaranteed to be 


error-free LIFETIME WARRANTY 


5%-inch Floppy Diskettes with Hub Rings 
Per Diskette, 10/Box 
MD1D-Single Sided, Double Density..........ccccccssccccee $1.59 
MD2D-Double Sided, Double Density....... . 
MD2D S6TPI-Double Sided, Quad Density 
8-inch Floppy Diskettes 
FD18-Single Sided, Single Density ......ccsccsccsccsecesece $2.28 


FD2D- Double Sided, Double Density 
Also available in 256, 512, and 1024 Formats 


Buik Diskettes availabie at even greater savings! 






















Michigan rasients, add 4% sales tax COD Add $2 00 ORDER 
bape fet a itt eee orders under minimum TOLL. FE 
Precision Data Products™ NOW! 


PO Box 8367 

Grand Rapids, Mi 49S08 
Outside U.S.A. (616) 452-3487 
Michigan 1-800-632-2468 
Outstde Michigan 1-800-258-0028 


©" ¢.0.0. 
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Contact us for otber low prices on bardware and software. 
Next Day Air Extra 


ALL PRICES INCLUDE 
FREE SHIPPING IN USA. 


These prices current as of December 7, 1984. Call for latest prices. 
Anotber PC's Limited Exciusive! i merce ores ensevee 


ray FREE UP AN EXTRA SLOT! 64K RAM 


G Our specially-designed combined Set of 9 chips, 20 « 10 
td PANASONIC | Floppy/Hard Disk Controller 


JANSL 2 Malt Height BSDO- 


gives you 4 system expansion siots 
$109 open for additional boards! 


Same a5 Shugart $4455. 


om 


TAPE BACKUP SYSTEM 1/360K IBMPC- $1595 


©1035 Meg, 


Hegtn | H 2560, 1008/00 Delve nis emtears ctr 
fear $5951 = $2195 cetera | ----——— 
and ema uk abi ter bi te 


wanna 10 MEG INTERNAL HARD DISK SYSTEM "=" 


ai International Our 10 megabyte Hard Disk System uses a state-of the-art Half: Hexght Low Shugart 
Corporat ion Power Hard Disk thereby climinating overheating problems typically assoc 


aed woh Hard Drives The system uses DOS 2 1 or 3.0 without am modifica: 




















tons, ts Plug Compatible with the IBM XT, and gsves you the ability to boot 
directly from the hard disk The system comes complete and ready to install 


with the low power Hard Disk, Controller, Cables, Manual, Software, and : 
Mounting Hardware 67 7 
One year warranty Same hard drive as used by 
Mayeard Electronics 


Extemaily mounted with independent power supply and fan 
Fully DOS 2 1 of 3.0 compatible Boots from Hard Disk 
*20. 34 and 42 Meg 

internal disks include 

extender power supply ‘One year warranty 


COMPAG iwiort qvinen | coe 9a0o—$159 HARDWARE Pr jin Sree 


ee — tt a Compaq Plus. wiiewus ee 
256K, 1/360K drive, MEER Pa wtoe . 


10 Meg internal $2995 


Now using 3%” shock-mounted Winchester drives. 
The same asused in the Compag Pins. 
Also available with 2 half-height drives—$3195. 


Sidekick — $3S 
Nen-Copy Protected Sidekick — $S9 
...824 Norton Utilities— ,cirt!.. —$$9 
: Borland Gift ee ah 


¢c’S LIMITE 


ORDERS ONLY, CALL 1-800-4BM-5150 = 


7801 N. Lamar, #E-200, Austin, Texas 78752 
All other inquiries, call (512) 452-0323 Se we wiki 


4% sercharge on American Eaperss 
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HARDWARE SPECIALS 


HARDWARE 


AST RESEARCH 

AST 6-PACK PLUS multl-tunction 
board. 64K-384K expandable 
memory, clock celendar, 1 seriel 
and 1 parallel port, Includes Super 
Drive and Super Spool software (op- 
tional game adap cs Gis 
6Pack Plus G4K ........... 59.9: 

For gama piste option add Priva 

CURTIS 

PC-ii Pedestal tor IBM monochrome 
display Naw Low Prica....... 39.95 
AD-1 Adapter for use of PCI 
with Princeton or Quadrome color 
(ucllittacgmas boson couse om 7.95 
UNI/T Universal tilf and ewivel base 
for use with monitor......... 36.95 
EC-1 3 monochrome 


extension cable............. 36.95 
EC-i 3'-9° coiled keyboard 
extension cable ............. 27.95 


8087 Math coprocessor 

with diagnosfics Diskette ... . 169.95 
OCA INC. 

Inma Board 3278 Emuiation . .899.95 

fQ TECHNOLOGY 

Smart Cable (RS-232C) ....... 79.95 

Eliminatas RS-232C cable compati- 

bility problams. Plaase specify male 

or famaia to computer. 


KEYTRONICS 





New! KB-5151 keyboard ..... 174.95 
KES IGO) cries take . 158.95, 
MICROSOFT 
Naw! Mouse with sottware . .129.95 
MOUSE SYSTEMS 
PC Mouse with PC Paint ... . 169.95 


PERSYST 
Memory expension card Parallel 
and Serial ports, Ciock/Caiendar 
and sottware wi64K ....... 259.95 
QUADRAM QUADBOARD 

Naw! Expanded Quadboard, ax- 
pandable trom 64K to 384K, 1 
paratiet 1 serial and game port VO 

acket and quadmaster software 
64K ..... 264.95 384K ..... 509.95 


STB 

R(O PLUS Multi function board 
64K-384K exp. mamory. 1 Serial 1 
parallel and game port (game port 
cable included) clock calendar and 
PC Accelerator software. 
Rio Ptus 64K 

TECMAR 
CAPTAIN multifunction memory 
board expandable from 64K fo 384K. 
with Treasure Chest Software. 
64K ..... 25995 256K ..... 399.95 


64K Memory Upgrede Set .42.95 
DISK DRIVES 


CDC DSIDD disk drive ...... 164.95 
TANDON TM-100-2 DS/DD 
disk drive ............... 164.95 
TEAC Halt Height OS/DD 
disk drive ............. - 149.95 
HARD DISK DRIVES 
ALLOY 


Cartridge back-up system for PC/XT 
& compafibies. 18.5 MB per elngle 
cart. interface card inctuded .. .1749.00 
ALLOY PC STOR 

Naw! PC-STOR Hard diek drive sub- 
eyetem wicartridge tape backup 

20 MB conm.Call 52 MB wo rm . Catt 
40 MB wam.Call 85 MB « run .Calf 

DATAMAC TRUSTOR 

10 mega byte external hard diek 
drive with cabinef and power sup- 
ply for IBM-PC. Interface card and 


controller Included ......... 899.95 
FiXT Autoboot ROM for 
LUO er AG Sao oneae seeemas 64.95 


IOMEGA BERNOULLI Li 
10 MB bernoulll box ....... 
20 MB {2-10 MB in cabinet) “3478.00 


10 MB cartridge............- 69.95 
FiXT Autoboof ROM fiabove . .94.95 
TALLGRASS 


Hard drive sub systam with backup. 
TG-3020 20 MB wibackup .See Box 
Controller for PC (req.) ..... 124.95 
DC-600 Data cartridge ....... 34.95 


DISPLAY CARDS 
AST Monograph Pfus parallel/serial 
and clock calendar, Lotua 1-2-3 
graphics compatible ....... 399.95 
HERCULES Color Card ..... 179.95 
Graphics Cerd (Monoch.). .See Box 


Naw! PARADISE Modular 


Graphice Card............. 294.95 
64K RAM board expandable 

to 256K, with clock ........ 209: 
Parallel port for above....... 79.95 


STB Graphix Plua Il 
(Color end Monochrome)... .349.95 


TSENG Ultrapak Monochrome 
card, 132 column with Lotus and 


graphics Te pipers see eee 449.95 
MODEMS 
HAYES 
Smarimodem 300 ........ - 199.95 
Smartmodem 1200 RS-232 . . 479.95 
Smartmodem 12008 Internal 
with Smartcom Il .......-.. 399.95 


VEN-TEL 
PC Halt Modam-intemal 300/1200 
modem tits In short elot ot XT or 
PC portable wiCrosstaik XVI 399.95 
1200 Plua-Exfernal 300/1200 .379.95 
(Requiras RS-232 Card and Cable) 
1200 Baud, Internal 
Auto Dialv/Anewer .......... 259.95 


10MB intemal Hard Drive for PC 
wicontroller card, Auto boot, 
LOWsPOWEF Sos 5. cess scisece Saa Box 


MONITORS 
PRINCETON 
HX-12 Hi-ree RGB Color ... . 469.95 
MAX-12 Monochrome (to use with 


Monochrome Card) Amber . . 184.95 
TAXAN 

420-12"-super hi-res 

AGB colog.... 3... 62. 399.95 


122-12". Amber for PC 

(requires monochrome Card) .139.95 
121-12"-green for PC 

(requires monochroma card) . ie oI 
TATUNG 13” RGB.......... 


FLOPPY DISKS 










SS/IDD DS/DD 
IBM 5%" (ope)... 0... ee 29.95 
MAXELL 5%" ......19.95 29.95 
FUJI 5%" prope) ....1895 24.95 
NASHUA 5%” {10 pk). 17.95 19.95 

PRINTERS 
BROTHER 

HR-15 13 CPS 
HR25 23 CPS 
HR-35 36 CPS .. 


Tractor Feed (/HR-15 | 
Single Sheet Feeder 
for HR-15 or HR-25......... 
DIABLO 
630 API letter qualify ...... 1499.95 
Tractor Feed .............. 268.00 
Parallel Cabla tor 630 to PC .. 45.00 
Single Sheet Feeder for 630 .479.95 
EPSON 
RX-100 . ..399.95 AX-80 F/T . 289.95 
FX-80 ....379.95 FX-100 .. 609.95 
RX80 ....239.95 JX-80 Color 599.95 


JUKI 
8100 18 CPS Letter Quality . .429.95 


NEC 3550 
Letter Quality Printer, 33 CPS 


HERCULES GRAPHICS CARD 


TALLGRASS TG-3020 


20MB Hard Drive with Cartridge Back-up 


KAMERMAN LABS tome intemal 
Hard Disk for PC wifh Controller, Low Power 


$1379° 
$30995 


$2495° 
$78995 


ACCOUNTING SYSTEMS 


MBSI (Real World) ACCOUNTING 


General Ledger, Acct’s Payable, Acct’s Receivable, “$ 995 
Inventory Control, Order Entry/Billing, Payroll 35 each 


Sales Analysis $24995 
STATE OF THE ART ACCOUNTING 


General Ledger, Accounts Receivable, 
Accounts Payable, Inventory, Payroll 


Budget and Financlal Reporting, 
Sales Invoicing ievires accounts Rocsivabte) 


$379°3. 


NEC 
3550 letter quality 33 CPS .See Box 
2050 letter quelity, 18 CPS . .749.95 
Tractor Feed 3550/2050 95 
OKIDATA 


OKI-92..... Call OKI-93..... Calf 
OKI-84 ...0..... Cait 
OLYMPIA 
Compact R/O paraliel and 
serial latter quality......... 369.95 
PANASONIC 
KXP.1090 80 CPS F/T....... 239.95 
KXP-1091 120 CPS FIT..... 329.95 


QUME 
SPRINT 11/55 plus 55 CPS 
with interface... 60.00.02. 1599.00 
{Specify 18M PC parallel or 
standard Centronics paraliel). 


SILVER REED 
EXP.550 19 CPS .......... 439.95 
EXP-770 36 CPS ........... 799.00 
Tractor Feed for EXP-550 .. .124.95 


TEXAS {NSTRUM ENTS 


855 with Tracfor Feed...... 799.95 
TOSHIBA 

P1351 Printer............. 1299.00 

P1340 Printer.............. 779.95 


GENESIS SINGLE SHEET FEEDERS 
for Juki 6100 . 
for NEC 3550 
for Diablo 630....... 
for Silver Reed 550/770 . 





ALPHA 
Electric Desk........ .. 199.95 
Data Base Manager Il. . 169.95 
ASHTON TATE 
Dibase Wo ec cs cases Call 
Naw! Aehton Tafe DBASE ill . Call 
Ashton Tate Framework ...... Cafl 
BPS 
BPS-Business Graphics 
(requires color card)........ 209.95 


$40995, 


Professional Time 
and Billing 


$59495 


CBS SOFTWARE 
Managing for Success 
Peopla Managament ........ 
Personal Deveiopment....... 
Micro SpeedRead...... mol 
Mastaring Tha SAT ......... 


COMPUTER EDI TYPE 
MagicBind for Wordsfar ..... 174.95 
(Req. Diablo, Nec or Qume compatible 

letter quality printer). 


CONCENTRIC DATA SYSTEMS 
C.1.P. Concentric Information 
PROCESSOR far 0: eeu ae 249.00 


DOW JONES 
IConnectOniwr is). cele ici see 29. 
Investmant Evaluator 
Market Analyzer weg. cir cary . . 239.95 
Market Manager 
Market Microscope 














Spread Sheet Link... ..... .. 169.95 
DAYFLO Dayflo (XT/256K) . . . .339.95 
ENERTRONICS 


Energraphics (req. color card) 229.50 


FOX & GELLER for D Base 
139.95 





44.50 
149.95 
*For D Basa Il of lil. Please specity 
OZ (req 256 & color cam) .......- 209.95 
RGraph ior RBase 400) ........ 149.00 
FUNK SOFTWARE 
SHAE WAYS oo soue,s.ctets ois'=. cere 
HARVARD SOFTWARE 
Harvard project manager . .. .219.95 
HARVARD ASSOC 
PC Logo (req 128Kicolor cand)... 2. 99.95 
HAYES 
“PLEASE” Data Base....... 229.95 


HERITAGE SOGLIWARES 
Smartkay lio... 


PC and all that goes with it! 







Draws like MACPAINT* 









§1N SEARCH by Menlo Park 





SOFTWARE SPECIALS 


PC PAINTBRUSH Requires Mouse and Color Card? 95 


LIVING VIDEO TEXT Think Tank 










*MECAPAINT 1 9 Padamerk of Apple Computer 


$27995 
$10995 









PROGRAMMERS CORNER 


Lattice-C Compiler 


295.95 P-Fix 86 Plus Debugger . . 299.95 


C-Food Smorgasboard .. .109.95 Morgan Prof. Basic .... . 259.95 


Lattice Windows 


Peerenmaiaco TaceGOm........ ae, att 


Panel for Lattice-C........219.95 Halo f/Lattice-C ux cow nea 149.95 


P-Mate Text Editor . 
Plink-86 Overlay Linker 


189.95 B-Trieve............... 195.50 
. 299.95 XTrieve......... 


vee e 160.95 


THE GREEN LEAF FUNCTIONS 


General Library 


HUMAN EDGE 
The Menagement Edge (128K) 165.00 
The Saies Edge (128K)...... 165.00 
KRELU SAT 7... ee. 199.95 
LtFE TREE 


Volkswritar Deluxe... . .. 159.95 
LIVING VIDEOTEXT 
Think Tank (req. 256K)... .Saa Box 
MECA 
Andrew Tobias Maneging Your 
Monay (128K) ............. 119.95 
MICRO DATA BASE SYSTEMS 


Knowledge Man 1.7........ 27: 
MICRO PRO 

INFOSTAR PLUS Version 1.8 . . 299.95 

includes Star Burst 

Wordstar Pro Pack ......... 249.95 

Wordstar3.3.... 0000 ....... 189.95 
MItCRORItM 

R Base 4000 requires 256x).... 269.95 

Extended Reportwriter ....... 96.50 

Naw! Clout 20............. 149.95 
MICROSOFT 

“\AGin 6 Oot ag Ueto chara 59.95 

New! Flight Simulator........ 34.95 

Multiplan... sca ase ces ne 129.95 

Word wiMouse & Speller 1.15 289.95 
MICROSTUF 

Crosstalk XVI..0.... wee 99.95 


MONOGRAM 
Dollars and $en$e Naw! ..... 119.95 





MULTIMATE 

Muitimate Version 3.22... .. 269.95 

OSPREY ACCOUNTING SYSTEM 
219.95 
219.95 

219: 
219.95 
219.95 
219.95 

PETER NORTON 

Norton Utilities 201 .. 49.95 





1%4.50 Async Comm. Library ... 124.95 


POWER BASE SYSTEMS 
Power Base 20.... .... ..259.95 


PROFESSIONAL SOFTWARE 
Word Pius PC with 8OSS.. . 279.50 
ROSESOFT 
Prokey 3.0... .. .. . 84.95 


SIMON & SCHUSTER 
Typing Tutor Il... .. . . 32.95 


SOFTSTYLE 
SET-FX + (f/Epson FX printers) 49.95 


SORCtM 
Supercalc 3 release 2. . 199.95 
SOFTREND 
Aure (DOS 2.0/256K) ...... .329.95 


SOFTWARE PUBLISHING 
PFS File...89.95 PFS Graph . 89.95 
PFS Report 79.95 PFS Write .89.95 


ssi 
Word Perfect with Speller. 249.00 
STATE-OF- THE ART 
The Bookkeping System. . 359.95 


SOFTWARE ARTS 
TK Solver .2 <= Sa. 


SUMMA SOFTWARE 
Traders Accountant......... 
Winning on Wall Street 


259.95 


Traders Data Manager .. .. 139.95 
Traders Forcaster . . + 169,95 
THOUGHTWARE 

Assessing Personal Management 
Skills........ cel ne 288.95 
Managing Time Effectively 299.95 
299.95 


Leading Ertectwely Aci 03 


VM COMPUTING 
Relay Communication Software$9.50 


WARNER SOFTWARE 
Desk Organizer. .... . ..See Box 


WESTERN UNION EASY LINK 
Instant Mail Manager . ... 69,95 


@ No surcharge for 


credit cards.) 
@® Prompt and : 


efficient service. 
@ Extensive inventory 


of PC products. 


® Knowledgable 
and experienced 
sales staff. 


We stock an extensive inventory on 
IBM PC/XT? Apple? AT&T, Kaypro? 
Compaq? Hyperion® and Olivetti® . 





Remember Our Name — It’s all the Memory You Need. 





Computers and Business Equipment 


A Division of 47St. Photo inc. 
67 W. 47th St. e 115 W. 45th St. 


NYC CA LIC. # 800189 NYC CA LIC. # 800191 
Near City Hall 


39 Ann Stree and tha World Trada Center 


NYC CA LIC # 691860 


Mail Order Address: 36 East 19th Street 
New York, N.Y. 10003 


212-260-4410 


TOLL-FREE 


OUT-OF-STATE 800-221-7774 


STORE HOURS: 
Sunday 10-4, Monday-Thursday 9-6, Friday 9-2 


We accept MC, Visa, American Express & personal checks (no delays if 
approved) Minimum shipping end handling 4.95. Software found to be defec- 
tive will be replaced immedietely. Defective hardware will be repaired or replaced 
at our discretion within the warranty period of manufacturer. Delective items 
must be sent to 36 East 19th Street, New York. NY. 10003, Att: Service Dept 
Prices herein are for meil & phone orders oniy. Store prices may differ. Some 
items are subject to avatlability. Oue to manufacturers price fluctuations, the 
prices may change beyond our control. This ad supersedes all previous PC ads. 

Keep in touch with the iatest Items on the market and our up-to-date sale 
prices by checking our weekly ads in the National editions of the N.Y. Times 
and Wall Street Journal. 

IBM’ 15 a registered trademark of internalional @usiness Machines Inc 


CIRCLE 242 ON READER SERVICE CARD 









































command level. 1 have never seen Word- 
Star behave so badly. I felt as if my best 
friend had let me down. 

Program and file loading from the 
shared fixed disk is slower than from a 
local PC-XT hard disk but faster than from 
a local floppy. If you’re accustomed to 
watching a red light go on when loading a 
program, the lack of anything happening 
during disk access may be disconcerting at 
first. 

The first time 1 tried to use a central 
printer for printing from the PC worksta- 
tions, the console monitor kept telling me 
the printer was off-line. This stumped me 
for a while, but then I discovered that I had 
plugged a parallel interface printer into a 
serial interface port. All I had to do was 
find a serial printer, very nearly an extinct 
species. 

Novell is aware that the inclusion of 
five possible serial printer ports and no 
parallel printer ports is a mistake, and I 
certainly concur. Serial printers are hard to 
get running, even harder when the Novell 
manual tells you that it defaults to 8 data 
bits and 2 stop bits, an unusual configura- 
tion. I finally managed to print nice ban- 
ners at the head of all my jobs, showing 
user names in big letters, but the files 
themselves were pretty garbled. I wished 
that I could plug a parallel interface printer 
into the Novell file server. 


Installation 

One of Novell’s technical representa- 
tive told me he could probably cable and 
install a smail network in about an hour. 
He suggested it might take someone else 
less than a day. These estimates exclude 
time for any special cable routing. 

The network interface cards for the PCs 
are installed the same way you install nor- 
mal PC expansion cards. Take off the PC 
cover, shove the card in a slot, screw it 


connects the card to the file server. Every 








down, and put the cover back on. A cable | 


PC also needs a copy of the NETIIS or 
NET20S program. The hard disk must 
also be configured, and all the NetWare/S 
programs must be loaded onto it through a 
Step-by-step program. 

But to my mind the basic physical setup 


ovell’s staff can 

deal with problems by 
phone. But don't fire 
your PC expert yet. 


and preparation of the hard disk described 
in the manual is just the beginning. Much 
of the success of the NetWare/S system, 
both for normal everyday use and for file 
security, depends on a good hierarchical 
subdirectory structure, different for every 
installation. The person who sets up this 
structure must have a very good under- 





standing of the work that will be done on | 


the network and a solid background in PC- 
DOS 2.0 file management. He or she must 
also learn the entire Novell system. The 
job involves setting up the various user | 
subdirectories, granting access to these | 
subdirectories, flagging files as shareable 
or nonshareable, and testing what happens 
when two or more users try to use the same 
files at the same time. 


Documentation 

Reading the manual first is essential for 
using the Novell NetWare/S system. 
Familiarity with the 40 new commands is 
as important as familiarity with the regular 
PC-DOS commands. 

The NetWare/S manual is almost as 


good as IBM’s DOS manuals. It has a sim- | 


ilar structure and includes about the same 
mix of overview, initialization, command 
reference, examples, and technical infor- 


mation, though | believe the NetWare 
manual tops that of PC-DOS in the number 
of errors. Also, the NetWare manual is not 
typeset. But if you have no problem using 
the DOS manuals and can generally figure 
things out when documetation is hazy or 
wrong, you should do okay. 

The main manual contains almost 
everything needed by the person setting up 
the network, the supervisor, the users, and 
assembly language programmers who 
wish to use the additional PC-DOS-like 
function calls that NetWare adds. A net- 
work user would need only some parts of 
the main manual; smaller manuals foreach 
workstation are available from Novell at 
extra cost. 

The NetWare manual has nothing com- 
parable to the paperbound user’s guide that 
IBM included with DOS beginning with 
Version 2.1 to show you how to correctly 
insert a diskette. Nor is there an Applica- 
tion Setup Guide like the one that comes 
with DOS, describing what you must do to 
get a particular program running on the 
shared hard disk. The NetWare/S manual 
does include a wonderful HELP com- 
mand, however, giving a full-screen 
description of each command in the sys- 
tem. The HELP command is no substitute 
for a thorough reading of the manual, but 
it’s a useful, quick, and concise on-screen 
reference. 

The NetWare commands are not entire- 


| ly consistent and often use slightly differ- 
) ent syntax than functionally equivalent 





PC-DOS commands. Sometimes a com- 
mand entered with no parameters produces 
a one-line help message, but most often 
not. It’s my impression that this system 
was put together by different people at dif- 


| ferent times, not always in touch with one 


another. The system also appears to have 
its roots in CP/M. The sections of the man- 
ual dealing with printers makes reference 
to the LST: device, CP/M talk for the what 
PC users know as PRN. 
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Support 

Novell’s technical staff can deal with 
user problems by phone, although some 
that 1 had were not so easily handled (**My 
printer doesn’t work. How come?’’). The 
technical staff was able to suggest what to 
investigate. 

My overall impression was that the 
Novell support staff has real experience 
working on the network and can deal with 
software problems over the telephone. But 
don’t fire your PC expert yet. 


The Rewards 
A network like the Novell Netware/S 
system should be considered an extension 
of standalone PCs. My nightmare is a cost- 
conscious manager equipping an office 
with 24 stripped-down diskless PCs, all 
connected to a centralized hard disk and 
printer. Those of us who have worked on 
large share systems often prefer full PCs 
because then the machine spends all its 
time serving one user. Let’s not retreat 
from this very important advance. If ten 
people each need to use a $3,000 letter- 
quality printer 10 percent of the day, the 
network surely makes sense. If one area of 
a company consolidates information on a 
PC file from several other areas, storing 
these files on a centralized hard disk sure 
beats sending floppies through interoffice 
mail. If copier paper and time are constant- 
ly being wasted duplicating numerous 
widely distributed memos, keeping the 
memos on the hard disk and notifying 
everyone of them through MAIL is a better 
way. If everyone needs to use the compa- 
ny’s rate calculation program, filing it in a 
PUBLIC subdirectory means that every- 
one will be using the latest version. 
Novell’s NetWare/S can handle all 
these office needs. It’s somewhat more 
difficult to use than PC-DOS, but if you 
invest the money, time, and training, put 
in the work, and keep the system up to 
date, you'll be rewarded. 
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ial cable-based, distributed-bus net- 
work that gives not just the expected 
network conveniences—file and device 
sharing—but also adds advanced features 
like messaging and remote booting of disk- 
less workstations. Up to 256 workstations, 
which can be separated from one another 
by more than a mile, can tie into the net- 
work. 
| Each workstation in the network 
requires either an Orchid PCnet expansion 
card or an Orchid Blossom multifunction 
card with a network adapter. By means of 
the network software supplied with the 
PCnet hardware, one or more of the disk 
drives of any PC in the network can be 
| sectioned into a collection of user vol- 
umes, or virtual drives, that are accessed 
by the other workstations in the network. 
Once the installation procedure is complet- 
ed, the servers still perform their normal 
workstation functions, regardless of the 
fact that they are providing almost all of 
the network horsepower. 
This last point is one of the major 
advantages of the PCnet philosophy—no 
expensive, dedicated network server is 


0 rchid Technology’s PCnet is a coax- 





between running a network and providing 
local computing resources to a single user 
can be a mixed blessing —performance on 
the servers is slowed because of the shar- 
ing of their resources. 





m | Robin Webster and Winn L. Rosch 





necessary. However, dividing an XT | 











Orchid PCnet 


Flexibility and advanced features team 
_up in this simple system of modest speed. 
The complexity is in the installation. 


Technical Summary 

Orchid Technology’s PCnet is a base- 
band network that can handle data at up to 
one million bits per second using the Car- 
rier Sense Multiple Access/Collision De- 
tection (CSMA/CD) technique to control 
access to the system. Up to 256 personal 
computers—a mixture of diskless PCs, 
floppy-based PCs, and hard-drive sys- 
tems—can be linked with PCnet. 

The PCnet system can have one or 
more servers. Each user workstation can 
access up to 14 servers (actually, the 
PCnet software limits each user to 16 
devices, which include the two disk drives 
built into the average PC). Servers, how 
ever, cannot directly access other serv- 
ers on the network. 

For review purposes, we used an ‘‘av- 
erage”’ network built from one 640K IBM 
PC-XT as the server and three 640K PCs 
as user workstations. Together with the 
PCnet cards, we installed Orchid Blossom 
multifunction cards to provide the extra 
RAM and an onboard system clock. All 
the computers were set up in one room. 

In operation, PCnet uses two interrupts 
and one direct memory access channel. As 
set up from the factory, PCnet cards use 
interrupts 3 and 2 and DMA channel 1. 
This arrangement works satisfactorily with 
systems that use only hardware made by 
1BM. But because other third-party man- 
ufacturers may use these same control sig- 
nals for hard disk drives and other periph- 
erals, interrupt and DMA conflicts may 





























cause problems in the operation of both the 
network and other peripherals. 

Orchid allows the default values used 
by the PCnet system to be changed by 
moving jumpers on the network adapter 
cards. Nevertheless, the PCnet may be 
incompatible with some hardware. 


Installation 

Installing the PCnet expansion cards 
into individual workstations is straightfor- 
ward. No special tools are needed, 
because the PCnet system employs simple 
twist-lock, BNC-type connectors. 

Laying the cable may be another mat- 
ter. Either you must use a special tool to 
crimp the coaxial connectors on the indi- 
vidual cable lengths you make, measure 
each cable run, and have the cables cus- 
tom-made; or you must use stock-length 
cables and coil up the excess length (bury- 
ing it somewhere in the system). 

Tapping into the cable involves insert- 
ing a T-connector between two individual 
lengths of cable and attaching the worksta- 
tion as a tap. Adding a new workstation 
therefore may involve temporarily shut- 
ting down the network. The coaxial drop 
line between workstation and the network 
cable can be up to 20 feet long. 

The cabling of our small, four-station 
network caused no great hardship, because 
the individual computers sat next to one 
another. However, upon installing the net- 
work cards, we came across a rather unex- 
pected problem. 

When the network is set up, each PC, 
including each server, must be given a 
unique indentity, or network address. In 
PCnet’s case, the ID tag for each node is 
set up via a DIP switch on the PCnet 
card. 

After setting the user PC boards to what 
we believed were hexadecimal addresses 
11, 12, and 13, we rechecked them via the 
PCnet software. To our surprise, two of | 
the user PC boards believed they were set 








to address 13. After rechecking the board 
settings, we found that number | | refused 
to budge from being 13. 

To get the network up and operating, 
we opted to switch the real number 13 
board to another address—18. However, 


LAN FACT FILE:ORCHID PCNET 


Marketed by: 
Orchid Technology 
47790 Westinghouse Dr. 
Fremont, CA 94539 
(415) 490-8586 


Retail Prices 
Starter Kit 
Workstation 
Server Station 
Dedicated Server 
Cable (per foot) 
Connector included 
Repeater N/A 
Four-Station Configuration $ 6,475 


Hardware Capabilities 
Configurations: 

No. Servers 

No. Workstations 
Server Type 
Memory Min./Max. 

Dedicated Server 

XT Server 256/640K 

Workstation 256/640K 
Shared Peripherals Available: 

Serial Printers 

Parallel Printers 

Plotters 

Head Disk 

ape Drive 

Other Mass Storage 

Modems 

RAMdisks 

Other Communications 

Other 


$ 1,090 

$ 495 
N/A 
N/A 
30¢ 


0-16 
2-256 
XT 


N/A 


Backup 
Vendor-Supplied 


Type 
Global? 





upon checking again, this board turned out 
to be having its own problems—to the sys- 
tem software, it registered an address of 
1A (hex). Since both the boards seemed to 
have such strong convictions about which 
addresses they wanted to be, we decided to 


Network Description 
Architecture 


Speed 
Server Type 


Security 

Logon ID 

File Passwords 
File Protection 
Record Protection 
Diagnostics 
Cable 

Server 
Workstation 
Network/Station 
Auto Reroute 


Software Capabilities 

Operating System: 
Disk Caching 
RAMdisk Support 
System Management 
Others 

Applications: 
Electronic Mail 
Chat 
Utilities 
RAMdisk 
Other 

Print Spooler Features: 
Variable Buffer 
RAM- or Disk-based 
Change Paper 
Unjam 
Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 


ORSRR ISNSNO 


RESON SRS OSS 
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go with this arrangement. 

The problem was not serious; it was 
probably caused by sticky DIP switches on 
the boards. Rigorous flipping of the DIP 
switches during a second installation of 
PCnet seemed to have some effect, and 
proper switch settings could be chosen. 

Unlike many other heavyweight net- 
work operating systems (Novell’s Net- 
Ware, for example), all software for 
Orchid PCnet, both installation programs 
and utilities, fits onto just one diskette. 
Several batch files are used to simplify 
software installation. 

Still, installation becomes a tedious trip 
through the documentation. Although the 
manual is typeset and makes use of many 
illustrations, it is extremely difficult to 
comprehend. Just when you think you are 
about to get somewhere, the text makes 
abrupt changes in topic or emphasis. And 
it has some serious gaps. 

(The manual does have one saving 
grace that should help those experienced in 
the intricacies of PC-DOS get through the 
installation process unscathed—a chart 
that lists exactly what files must be on 
what disks, and what commands must be 
in each AUTOEXEC.BAT and CON- 
FIG.SYS file to get the network run- 
ning.) 

Although a nicely printed network 
planning sheet is provided by Orchid, it 
serves merely as a log for any configura- 
tion work you do. It does not provide pro- 
totype examples or offer advice that a new 
network user might find helpful. 

According to an Orchid spokesman, 
the documentation is being revised, and 
the new version will remove much of the 
confusion by providing more succinct 
directions and a one-page “‘quick install’’ 
procedure. 


Assigning Volumes 
Once you have the software where you 
want it, you must ready the server station 
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for network operation and create a series of 
boot disks—one each for every computer 
in the network. The hard disk of the server 
must be divided into as many volumes, or 
virtual drives, as will be required by the 
network. 
Each volume may be of any legal size 
| (PCnet restricts individual volumes to a 





he less-than-robust 
MAKEVOL utility 
proved not to be 
atypical; all the 
installation utility 
programs were fragile. 


maximum of 9,999 kilobytes) and must be 
given a unique name. 

The MAKEVOL program is used to 
create each user volume, and you will no 
doubt end up running the program a good 
many times—mainly because you are 
required to give so many precise responses 
and will probably not get them all right the 
first time around. There are almost no 
Opportunities to correct single errors—you 
must crash the program by typing Ctrl- 
Break and start all over again. Sometimes, 
just accidentally entering a character or 
number out of place will cause the pro- 
gram to crash. 

Alas, this less-than-robust MAKEVOL 
















THROUGHPUT TIMES (in seconds) 
Hardware! 
Software 
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utility proved not to be atypical; all the 
PCnet installation utility programs were 
similarly fragile. 

After you create the user volumes, you 
must decide what type each one is to be. 
You have three practical choices: public 
read-only, public read-write, and private 
read-write. (Although you can have a pri- 
vate read-only volume, that choice is not 
useful.) 

After the various volumes are created, 
they must be assigned to the workstations 
that are to use them, a process called 
“‘mapping.”’ To the individual user PC, 
each volume appears as a separate disk 
drive with its own, DOS-assigned drive 
letter. These driver letters are then mapped 
to correspond to specific volumes on the 
server PC, using a program called 
UPCINST. 


Orchid and Application 

PCnet allows individual workstations 
to run many MS-DOS programs such as 
1-2-3, Framework, WordStar, and dBASE 
I. For the most part, running these pro- 
grams on the network is easy—you need 
only load them from the virtual disk cor- 
responding to the public volume of the 
server on which they are located. Save for 
the absence of a spinning disk drive (and a 
delay should the network be busy), the 
individual workstation operators might not 
notice that the software had been whisked 
through a wire. However, the copy-pro- 
tection schemes of Framework and 1-2-3 
still require that the program’s system disk 
be in drive slot A: of each workstation to 
start the program running. (continued) 
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2 PC hat) ae 


BUY HARDWARE AND SOFTWARE AT WHOLESALE +8%, 
AND GET 14-28 DAY SOFTWARE RENTALS‘... 


In just the last few months, The NETWORK hss Listed below are just s few of ths ovsr 20,000 products svsilsbis 
saved Its msmbers mors thsn $24,000,000 snd st our EVERYDAY LOW PRICES! All softwsrs below Is pricsd In 


processed over 60,000 orders. 


Ths nation's largest corporations depend on 
PC NETWORKI 


On our corporate roster are some of tha nation’s largest 
financial industrial and professional concerns including some 
of the most importent names in the computer Industry: 


ATéeT Harvard University 
Barclays Bank Hewistt Peckerd 

Beli & Howell Hughes Aircraft 
Citibank {BM 

Columbia University {TT 

Data Gsneral Kodak 

Farm Bureau inaurance Multimats 

Frontier Airlines Standard O# of Ohio 
Gsneral Mills University of Chicago 
Gijlette Veteran's Administration 


plus thouaands of satisfied consulting firms, amalt busl- 
nesses, user groups, municipalities, government agencies 
and valuewise indlviduata ACROSS THE NATION! Their 
buyers know that purchasing or renting from PC NETWORK 
saves them time, money and trouble. They also count on us 
for product evaluation, professional consultation and the 
broadest apectrum of products and branda around. 


CALL TOLL FREE 
1-800-621-S-A-V-E 


In Ittinots call (312) 280-0002 
Your Membership Validation Number: A135 

You can validate your membership number and, if you 
wish, placs your first monsy-saving order over ths 
phone by using your VISA, MASTERCARD or 
AMERICAN EXPRESS. Our knowledgeabie service 
consultants are on duty Mon.-Fri. 7:30 AM to 9 PM, SAT. 
8 AM to 7 PM CST. 

PERSONAL COMPUTER NETWORK 

320 West Ohio 

Chicago, Minols 60610 

Call now. . . Join the PC NETWORK and start saving todeyi 


\ 


PC NETWORK « MEMBERSHIP APPLICATION 
YESI Piease enroll me as 8 member in the PC NETWORK™ and rush my 
catalog featuring thousands of computer products, ail at just 8% above 
DEALER WHOLESALE PRICES. | will also periodically receive “THE PRINT- 
OUT”, 8 special up-date on merchandise et prices BELOW even those in my 
wholesale catalog, and all the other exclusive, money-saving services 
evailable to Members. 138 


am under ne obligation to buy anything. My complete satisfaction is 
guaranteed Please check (+) all boxes that apply: 


Basic Membership ‘Special V.LP. Membership* 

© One-year membership for $8. «= One-year membership for $15 

© Two-year membership for CD Two-year membership for $25 
$15 (SAVE $1) (SAVE $5) 

© Business Software Rental OC BOTH Business and Game 
Library for $25 add'l per Software Flental Libraries tor $30 
year—uith 14 day rentals add'l per yeer—with 28 day rentals 

O Games Software Rental “VIP membors receive advance notice 
Library for $10 ackt per year on limited quantity merchandise speciais 


© Billmy creditcard 0 VISA © MasterCard (© American Exprese 


Account 
Number: 
Ee. 


mo, year 


© Check or money order enclosed for $ 


Name 
Address 
City 

Telephone ( 











State 








) 
My computer(e) is: IBMPC 0 I8M-XT 0 18M-AT CO Apple ll 


© Macintosh 





O Other 


‘Apt No. —___ 
5. ay 








IBM-PC format. 


GAMES & EDUCATIONAL SOFTWARE 
(Pease ect $1 shipping and handing far eexh ote ordered irom 


Macuntosh! 
rien srs (Oger Lock Ait 
Screanpley Aaya (orks wh moni C870 100) 


oon BUSINESS SOFTWARE 
cety 


if 


Ht 
tan 


i 
| 
i! 


rt 


3 


Prepere’ 1: 
Om Ht — New ance cea 
The Sales Edge we 


tots 123 
Symphony 


iff 
i 


(Please add shipping 
COMPLETE SYSTEMS 
"5 Base System 61,580, 


Seacei 
= Deettop: oracle Syators 


Deskton PC and Spmnt Portables 
» Ware sone System teOee 
FOCI Color COvPar PostiMondoniGan 
» WOM PC Base System 
2 DSBOHDCI256R 
‘Profesponal Hart Deak (XT) 
41 DSDOFOCH OMB Hard Deshi 250X 
teat PCIAT At Contgs nae 
» Seyne MAC 550 Lowsst Cost Compania” 
D> Tava PC Complete (iit 
(64K/Color or Mono. 
‘Texas instraments 


DISK DRIVES & CONTROLLERS 
» MAS TOMB Low Powe Winchester = B86.00° 
Mounts Like’ 


o20.00° 
1,376.00" 


MEMORY CHIPS: 


oe a 
St 
aK 


Ras Cripa (Each) 


$ ms 
20 


MODEMS 
‘Mark Xi LOWEST PRICE 12008°S$ 220.00" 
HAYES COMPATIBLE EXTERNAL MODEM! 
‘Smartmodem 300 


146.00" 
sesee” 
maor 
200.00" 


110.00" 
paraiek VSO SOA Comcae Aree, 12000" 
Amdek Video F104 (BM Type Amber 1 
‘Amdak Color 200 (NEW!) 
iAmnidek Color 500 (NEW!) 
Composite/AGRVCR 
Se eee 
Amdak: Color 700 (NEW!) Litre: Res 
eee COO LIC er) 200 we 


‘each thie order trom vetow.) 
ABase 4000 


C Compiler 
Mcrae? Word with Mouse— Latest Version 
(eorooets Mpin 
Meorogrenny rs & Sense 
Mauttimate Wurwnate (Lares! ¥eranon) 
Oasis The Word Pius 


‘Open Systeme P/O Sales AR INV Gil AP Team: 
eal World Gil. AP AR PIR or OE sae! 


HARDWARE 
bn Rates nent 99 


handling charges toured | price.) 
(2412) appara 2set tomay Boe Tenn Bek BO 
, & 
(1656) > Apparet Combo ii wseripar/gaene! 
Clock/aher 
AT Ram Expansion 
Sir PRCA Pius with 64K 
ast A yet 6400 
AST advartone or AT 
Advanta; 
» OACHID BLOoson ween 
Muthiuoc han with networking af art 
Unbetevabre price Up to 34K/Sen'Par? 
Clock Sofrware/Net Siot 


(35.00) 
(4 18) 
(46 36) 
improved Quadboard wiOK 
‘Toomer Capien Mutfunchon Card O/K 
PRINTERS 
inemebe 2005 NEI SCPC) s 


wi2k Butter 
C. oh F 10/80 Starwriter 40CPS LO 
he ESTO AP 
‘3 FXO 


(13.39) 
(28 70) 


Ftd & 


ie GE 


ye 


rr OPO 
Toshiba # 1240 80 Col Veruon of P1351 
‘Toshiba #1351 160/100 CPS DraelO 
LO Printer 


ACCESSORIES AND SUPPLIES 

© Orend Mame DEOD Diskates $s 1807 
Guaranteed tor Life! Not Ganenc 

Curtiss or 

& Kaytronic 5515" Osiura BM Keyboard 170.00" 

PC Metwert Repiecemen 150 Watt BM-PC 158.00" 


S8E E2888 





{RENT BEFORE YOU BUY—Membere ere aligibte to join The NETWORK 's Business end Game Software 


Rental Lidreries 6nd evaluete products for a full 1 


(Regular) or 28 {VIP} deys to see If it meets your 


needs. And The NETWORK’s renial charges are far jess [hen othar software renta! services—JUST 20% 


OF THE MEMBER WHOLESALE PRICE. 


‘Signature required to vaiidaie membership) 


¢ Hardware prices highlited by @ reflect recent major price reductions 
Copyright! © 1984, PC NETWORK. INC. 








lew WITH | THESE 15 
UNIQUE BENEFITS 


1 COST+ 8% PRICING—The NETWORK purchases mil- 
liona of doliars in merchandise each month. You benefit in 
receiving the lowest price availiable and all at just 6% shove 
published dealer wholesale price. 


OUR 500 PAGE WHOLESALE CATALOG—Members 

receive our 500 psge wholesele catalog contalning over 
20,000 hardware snd software products for the IBM PC, APPLE 
snd over 50 other populsr computer systema. THE NETWORK'S 
CATALOG IS THE LARGEST SINGLE COMPILATION OF PER- 
SONAL COMPUTER PRODUCTS AVAILABLE TODAY. 
3 IN-STOCK INSURED FAST HOME DELIVERY—tThe 

NETWORK maintains s glant multi-million dollar inventory 
of most popular products, allowing us to ship many orders Irom 
stock. Non-stock itema are typicaliy maintained in focal ware- 
houaes just days away Irom The NETWORK and dae We pay 
all inaurance expenses on your shipment. C 
NIGNT SEAVICE [S$ BVAIEARLE ON A. 






ason you are not setisiied with your membership 
within 30 days, we wiil refund your dues IN FULL. 


EXPERIENCED CONSULTANTS—The NETWORK 

hires consultants, not order tekers, to eid you In product se- 

lection. Our consulting staff possesses in excees of 150 msn 

years of personal computer product experienca. We back our 

conauitants with our money back guarantee: (fF 

PROOUCT RECOMN Tl 
jorer 











FREE TECHNICAL §$ T 

70 porte ‘every Sroduet tt sells. Ou! quslified TECH-SUPPORT 
ataff wili help you sssembie your aystem, interpret vendor doc: 
mentation and get your software and hardware to work. 
GIVE you ALL THE HELP YOU NE WHE! 














; Osea: SAVINGS BULLETINS—THE PRINT- 

OUT—The NETWDAK seeks every opportunity to save 
money for ita members. We buy excess dealer inventories, snd 
store bankruptcy closeouts regularly. We then turn around and 
make thia merchandiae (only top quality name brand products) 
available to our membera at fantastic savings vis THE PRINT- 
OUT, our newsletter snd ssvings builetins. 


1 1 DISCOUNT BOOK LIBRARY—Working with numer- 

ous publishers snd distributora, The NETWORK haa as- 
sembied s iibrary ot over 1000 computer relsted books and 
manuala at savings of up to 75% Irom the normal store price. 


1 MEMBERSHIP REFERRAL BONUS—Ouwr most val- 

uable source ol new members is youl To date simost 40% 
ot our members have been referred by word of mouth Irom 
other estiefied members. For those of you who refer new mem- 
bers, The NETWORK wili credit a caah bonua to your secount 
applicabie to any future purchase. 


1 ZC ORPORATE ACCOUNT PROGRAM—Almost 

50% of The NETWORK’s members are corporate buyera 
and users (see opposile page feft). The NETWORK can estab- 
lien open sccount etstus snd assign designated account man- 
agera fo expedite orders, and coordinste multiple location ship- 
ments. 


1 QGQuantity DISCOUNTS—For large corporstions, 

clubs, snd repest or qusntity buyers The NETWORK can 
extend additional single order discounts, when evsiiable to us 
from our manufacturers snd distributors. 


15 PRICE PROTECTION—The PC Industry ia crazyli 
Pricea change not yearly or monthly or even weekly but 
otten day by day! These changes are aometimes up buf ere 
mostly down! THE NETWORK QUARANTEES THAT tN THE 
EVENT DF A PRODUCT PRICE REDUCTION, BETWEEN THE 
TIME YOU PLACE YOUR ORDER ANO THE TIME THE 
PRODUCT SHIPS YOU WILL ONLY PAY THE LOWER 
AMOUNT! 
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Although Orchid is obviously aware of 
some of the problems in trying to run sin- 
gle-user PC-DOS software (protected and 
unprotected) in a networked, multi-user 
system, the few pages devoted to this sub- 
ject in the installation/user manual were a 
disappointment. The information is light- 
weight, considering that PCnet was specif- 
ically designed for use with one machine, 
the IBM PC, and considering the popular- 
ity of the programs that are available for 
that machine. 

Orchid does give several hints on tak- 
ing best advantage of PCnet, using Word- 
Star as the principal example. Orchid rec- 
ommends that you store all text files on the 
server’s hard disk and have each individ- 
ual workstation execute the WordStar pro- 
gram locally. 

WordStar, like many other MS-DOS 
programs, uses overlay files to provide a | 
wide range of menu commands to 
machines with modest amounts of memo- 
ry. Each time an editing command is 
issued, WordStar checks to see if it has the 
necessary code to execute that command 
in RAM memory. If not, it loads the nec- 
essary code from an overlay file, a *‘page’’ 
of program code located on a disk. 

If you try to run WordStar through. the | 
network, rather than putting all the over- | 
lays in the user PC, it must access (and tie 
up) the network whenever some very ele- 
mentary functions are needed. The net- 
work begins to suffer dreadfully as a direct | 
result of attempting to ship program over- | 
lay files to each user as he or she needs 
them. 





File Locking 

When multiple users attempt to share 
files, problems are likely to occur. The 
worst problem occurs when two stations 
try to write to a single file at the same time. 
The possible outcomes are all bad—either 
the file could be confused, damaged, or 
destroyed, or, unknown to either party, 





important data could be permanently lost 
in the shuffle. 
A common scheme to prevent such 


interference is called ‘file locking.” 


Orchid PCnet uses a less-sophisticated 
file-locking method: flags or ‘‘sema- 
phores”’ that merely indicate a file is in 
use. Because the semaphore is a signal— 
rather than a physical barrier—it can be 
(and often is) ignored by some application 
programs. 

The weakness inherent in the PCnet 
semaphore locking scheme showed itself 


ne of the nice 
features of Orchid’s 
PCnet is PCNETTLK, 


which allows any | 


workstation to send 
text messages to 
any other station. 


when we tried locking files using the ‘‘R”’ 
option (for ‘Run a Program’’) from 
WordStar’s main menu. Although the 
Orchid documentation states that you can 
run the LOCK utility from within Word- 
Star via the ‘‘R’’ command, when we tried 
doing so during our review sessions, the 


,locking did not seem to work correctly. 


Even after a message indicating a file had 
been locked was displayed, other Word- 
Star users could access the supposedly 
locked file without being given any wam- 
ing. Orchid’s intentions aside, in the real 
world semaphore systems do not provide 
sufficient file protection to save important 
files from beginner’s bungles or premedi- 
tated attacks. 








Network as Telegraph 

One of the nice features of Orchid’s 
PCnet is its electronic message system, 
called PCNETTLK, which allows any 
workstation to send electronic text mes- 
sages to any other station. 

To access the messaging system, each 
user must first type in the PCNETTLK 
command followed by a chosen reference 
name at the DOS prompt—or, what’s 
more likely, in the workstation’s AU- 
TOEXEC.BAT file. Thereafter, hitting 
the Alt-T key combination will display the 
PCNETTLK main menu. When the menu 
is not shown, the program stays accessible 
in memory—even while another applica- 
tions program is executing. 

Messages can be sent to any specific 
network workstation, provided that station 
has invoked the PCNETTLK program 
(which needs to be done only once, when 
the machine is tumed on). When a mes- 
sage is received, the computer beeps and a 
blunt YOU HAVE MEMO legend appears 
on the bottom right of its display. This 
highlighted notice overwrites whatever is 
on that area of the screen, but it doesn’t 
permanently interfere with applications 


program screens. 


The maximum message length 
PCNETTLK can handle is 17 lines of no 
more than 80 characters each. Each work- 
station can store only one message—the 
most recent one received—and new mes- 
sages automatically overwrite the old 
ones. PCnet makes no provision for saving 
these messages to disk. 


Supercharging the Network 

PCnet’s relatively modest data rate of 1 
megahertz limits its overall performance. 
Files load through the network faster than 
from floppy disk, but more slowly than 
from an XT’s hard disk. Response 
becomes even slower—stretching into 
long seconds—when there is traffic on the 
network cable. 
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Orchid includes several programs with | 


PCnet that, when properly used, can speed 
up the network, including disk caching 
and RAMdisks. 


Many programs constantly look for 


data stored on disk, like WordStar’s 
searching for overlay files. As a result, 
performance is often limited by the disk 
I/O transfer rate. Disk caching is a method 
of keeping the ‘‘most-recently-used’’ 
chunk of disk data in memory so that these 
rather unwieldy programs may access that 
data at solid-state memory addressing 
speeds. 


PCnet’s disk caching feature is enabled | 
either by entering the PCCACHE com- | 


mand (plus the relevant parameters) in the 
server’s CONFIG.SYS file, or by typing 
PCCACHE at the DOS A> prompt. The 
PCnet caching scheme is elaborate (as 
such schemes go) and will even hold data 
to be written to disk in a RAM buffer, 
writing it to disk as time permits. 

Of course, the data held in RAM before 
being written to disk is vulnerable to pow- 
er failures and the like until it actually gets 
to the disk. The Orchid caching software 
allows the system manager, in setting up 
the network, to choose the maximum 
wait—up to a minute—after which get- 
ting the data written to disk, where it is 
safe from power surges, takes priority over 
other matters. Further, the write-cache can 
be immediately flushed to disk by typing 
Ctrl-Break or running the program 
CFLUSH. 

Orchid also thoughtfully includes 
RAMdisk software with PCnet, so if you 
have the Orchid Blossom multifunction 
card installed (or any nonconflicting mul- 
tifunction card), you can assign the RAM 
memory on that board to act as a high- 
speed disk emulator. 


Advanced Features 
User workstations in the PCnet network 
can, to a limited extent, run programs on 
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server stations using the network’s RE (re- 
mote) facility. If a shared drive is the 
default setting or if a shared drive is spec- 
ified in the command, typing RE followed 
by any legal command will cause execu- 
tion of that command at the shared com- 
puter— provided that the power to run pro- 
grams remotely on that server was granted 
that user station when the network was set 
up. 
Because the RE command functions by 
merely sending a command line to the 
server, no input can be given tothe remote 





Cnet’s strongest 

point is its versatility. 
Any PC in the system 
can function as both 
a workstation and a 
server. No dedicated 
server is required. 


program once it’s running. PCnet can han- 
dle several remote commands per server. 
All remote commands are queued at the 
server and executed on a first-come, first- 
served basis. 

User stations (except for those based on 
the early model PC] computer) can boot 
DOS from the network by adding an 
optional ROM chip to the network adapter 
card. A special boot volume must be cre- 
ated on the server for each user station 
wanting to boot from the network. The 
boot volume takes the form of a 160K vir- 
tual floppy disk, complete with the disk 
operating system on it. (It can also be used 
for storing other programs and data, up to 
its capacity.) 





If the user station with the boot option 
has no disk drive or if its A: drive is not 
ready, it will boot from the network. As 
with an XT, if the A: drive of the user 
station is ready at turn-on, the computer 
will boot from the disk in that drive. 

Both serial and parallel printers can be 
shared by the network. Although individ- 
ual printers can be physically attached to 
any PC in the network, Orchid warms 
against connecting them to servers (they 
already have their hands full running the 
network) or attaching more than one print- 
er to any PC (only one printer per PC can 
be accessed by the network at any one 
time). 

PCnet also allows the sharing of mo- 
dems. At present, however, this feature is | 
not useful. Orchid requires that a special 
interrupt be used for controlling shared 
modems, and the PCnet manual notes that 
no known communications software uses 
the required protocol. 

Overall, PCnet’s strongest point is its 
versatility. Any PC, XT, or whatever in 
the system can function as both a worksta- 
tion and a server. No dedicated server is 
required. Of course, that benefit is miti- 
gated somewhat by the inability of servers 
to share with one another. 

For a relatively simple and inexpensive 
network, PCnet has all the expected fea- 
tures—such as file and printer sharing. 
And it has many options that might be 
expected only in a more expensive 
arrangemeni—such as remote command 
execution and messaging—albeit in rudi- 
mentary form. 

Although PCnet’s 1-megabit-per-sec- 
ond communication speed is modest, par- 
ticularly on coaxial cable, it should never- 
theless be sufficient for smaller systems or 
those without heavy file-sharing de- 
mands—once the intricacies and inconsis- 
tencies of the installation are sorted out and 
the system is put into everyday opera- 
tion. B 








AS MUCH AS YOU NEED... 
1,000 megabytes 
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... NMS PROVIDES 


You will find only one company that 
offers reliability, proven technology, up 
to one gigabyte capacities and imme- 
diate availability - National Memory 
Systems Corporation. 


NETWORKING APPLICATIONS AND 
DISTRIBUTED PROCESSING. 

For large data base and accounting 
applications or as a file server ona local 
area network, the PC-8000 is ideal. In 

a 50-station network, a single file server 
could supply almost 20 megabytes of 
dedicated storage to each PC at a very 
low cost...four times faster than an XT. 


FOR — en Pe patibles 


— TIPG 


— 1BM 370 ve 


“available only in rack mount configurations 


SOPHISTICATED PERFORMANCE. 
The PC-8000 utilizes a single board 
controlier. Unsurpassed performance of 
17 millisecond average access times 
and data transfer rates of more than 

2 megabytes per second can now be 
yours, The PC-8000 Series supports 
overlapped seeks, 32-bit ECC with 
11-bit error correction, high speed 
DMA and more. 


EASY UPGRADES. 

One single slot controller supports up 
to two disk drives with capacities rang- 
ing from 25 megabytes all the way up 
to 1,000 megabytes. 


TAPE BACK-UP. 

Add our 9-track, ANSI-compatibie 
tape back-up and you've got the best 
performing subsystem being delivered 
today. Or talk to us about our high 
capacity 1/4-inch model. 


HIGH RELIABILITY. 

Failure is unlikely with MTBF figures 

in excess of 30,000 hours. Backed with 
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our standard 12-month warranty and 
nationwide maintenance service your 
investment is protected. 


LASER OPTICAL DISK. 

For your archival needs, our PC-007 
Series provides 1,000 megabytes of 
non-erasable storage at a fraction of 
the cost of tape back-up. 


CALL US. 

If you're looking to buy or lease high 
capacity disk storage for your PC, and 
you want delivery NOW, cail National 
Memory Systems at (415) 443-1669. 


National 
Memory 
Systems 


CORPORATION 


355 Earhart Way, 
Livermore, CA 94550 





Now, the towest 
prices ever on 


3M Scotch® 
7 DISKETTES 


= ~ 
3a 
54% 8SDD 
aty 20 Ste DSOD 06 20 


Sur ssoD 96TP! —* $2.29 ea 54" OSDO 967P! ~+ $2.85 ca 
SOFT SECTOR ONLY! MINIMUM OROER 20 OFSKETTES 
These are tactory-frash 3M diskettes packed m boxes ot 1Dwith 

Tyvek sleeves. reinforced hubs, wentification labels and write 
protect tabs 
3.5" MICRO: DISKETTES —SS-135 TP! > $2.89 oa 
LIFETIME WARRANTY ON ALL 3M SCOTCH DISKETTES! 
rose on cen uy INFORI MATION 7 
1-800-821-' INQUIRIES: 
(in Winora 1-312-944 2788) 1-312-944-2788 
MOURS 8AM 5PM Central Tine. Monday-Friday 
WE WILL BEAT ANY NATIONALLY AOVEATISEO PRICE 
ON THE ry PROOUCTS AND QUANTITIES! 
DISK WORLD!, Inc. 
Surte 4806 * 30 East Huron Street Chicago Wines 60611 


DISK 
WORLD! 


Save 20% to 60% 
Or More 


On all your 
OFFICE & COMPUTER SUPPLIES! 


ou can enjoy OISK WORLD! Savings on more than 
21 mo office and computar supply products! You name tl, we got 
Nat tremendous savings 
Everything trom Scotch” Tape to Post-It Notes” to paper clips 
and rubber bands and thousands of computer products as well 
Our catalog is huge more than 700 pages. listing more than 
21.000 items 
We have to charge tor it $1D 00 to be axact 
But we include a $50 00 worth of discount coupons that you 
can use on future orders 
Now, it's CHSK WORLO! for every office or computer supply 
need and always at tremendous savings! 
This offer supercedas ail prior catalog offers 
Not rasponsible tor typographical errors 
wasiaesss, Naamua 
(in tinois 1.312 944 2788) 1-312-944-2788 
HOURS 8AM 5PM Central Time Monday-Friday 
WE WILL BEAT ANY NATIONALLY AOVEATISEO PRICE 
ON TNE SAME PRODUCTS ANO OUANTITIES! 
DISK WORLD!, Inc. 
Suite 4808 « 30 East Huron Street e Chicago. titinos 80611 


tnformation Procesaing 
Products 


DISKETTE 
STORAGE CASES 


IN DISKETTE STOR AGE 
Every once ina while somsone takes the 
Simple and makes elegant’ This unit holds 
SO S's” diskettes, has grooves easy 
Stacking, inside mpples to keep diskettes 
Irom sipping and several other taatures We 


it + $200 

ay $10.95 ea) =Shpng 

DISKETTE 70 STORAGE: STILL A GREAT BUY. 
Oust trea storage for 7D 5%" diskettas 

Six dividers included An excellent Gen 


DISK CADDIES $11. 95 sh) 
The original flip-up holder for 10 5%4° 
diskettes Berge or grey only $1.65 a 


+ 20¢ Shong 
FOR ORDERS ONLY: INFORMATION 
1-800-621-6827 (NQUIRIE: 
(inillinors 1-312-944-2788) 1-312-944-2788 
HOURS 8AM-SPM Central Time Monday-Friday 
WE WILL BEAT ANY NATIONALLY AOVEATISEO PRICE 
OM TNE SAME PROOUCTS ANO QUANTITIES! 
DISK WORLD!, inc. 
D East Huron Street e Chicago iilinos 80611 


WORLD! 


FANTASTIC LOW PRICES ON 


BASF 


) QUALIMETRIC 
Me $45 


$44 Ss00 
Qty 20 5 | 9 


PACKEO IN PLASTIC LISRARY CASES! 

BASF QUALIMETRIC QISKETTES have a LIFETIME WAR- 
RANTY and ara packed in PLASTIC LIBRARY CASES with Tyvek 
sleeves ranforced hubs user kentittcation iabels and write 
protect tabs 

SOFT SECTOR ONLY! MINIMUM ORDER 20 DISKETTES 

BASF 35° MICRO-FLOPPIES = BASF S4"HIGH DENSITY 


FOR IBM PC AT 
SSDD-135 TPi $3 O2ea OSDO-HD $4 72ea 
esoase ges Mate" 
/-800-821- INQUIRIE S: 
(Intinows 1.312944 2788) 1-312-944-2788 
HOURS 8AM SPM Cantral Time Monday-Friday 
WE WILL BEAT ANY NATIONALLY AOVEATISED PRICE 
ON TNE SAME PROOUCTS ANO QUANTITIES! 
Authorized Reseller 
WL § Information Processing S 3} ASF 
WORLD! “<: 


DISK WORLD! 


Ordering & Shipping 
Instructions 


fewer diskettes Other Itams Add shipping eee 
addition to other shipping charges Peyment: VISA and STEP R 
CARO accepted COO Orders Add additional $3 00 S| 
dling charge APO, FPO, AK. 
charges as shown and additional 2% 
er PAL and insurance Taxes, |" nots rasidents on! 
jas tax 
Pricas subject to change without nonce 
This ad supercedes all other ads 
Not responsible for typographical erro 
MINIMUM TOTAL ORDER $35 00 


FDR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 
Iintitinors 1.312-9442788) 1-312-944-2788 
WOURS 8AM-5PM Central Time 
Monday-Friday 
WE WILL BEAT ANY NATIONALLY AOVEATISEO PRICE 
ON THE SAME PROOUCTS ANO QUANTITIES! 


DISK WORLD}, Inc. 
Suite 4806 « 30 East Huron Streete Chicago. tthnos 60611 


PRINTER 
a ti=}=[0]) 1s 


at 
extraordinary 
prices! 


Brand new ribbons manutactured to Original Equipment 
Manutactuser $ specifications in housings (Not resnked or 
spools onty } 

LIFETIME WARRANTYt 

Epson MX-70/80 . $3.58 ea. + 25¢ Shpng. 
Epson MX-100 .. . $4.95 ea. + 25¢ Shpng. 
Okidata Micro83. . $1.48 ea. + 25¢ Shpng. 
Okidata Micro84 . $3.66 ea. + 25¢ Shpng. 

FOR ORDERS DALY: INFORMATION & 

1-800-621-6827 INQUIRIES: 
(intitinars 1312 9442788) 1-312-944-2788 

HOURS 8AM:5PM Central Time Monday Friday 
WE WILL BEAT ANY NATIONALLY AOVEATISEO PRICE 
ON TNE SAME PROOUCTS ANO QUANTITIES! 


DISK WORLD}, Inc. 
Suite 4606 © 30 East Huron Street # Chicago. Illinos 60611 


DISK 
WORLD! 


CIRCLE 244 ON READER SERVICE CARD 


Incredible value! 


ETS Lee 
Diskettes 


Peat WARRANTY 
ea. 
rns sso0 $1 $415 


5§¥%4° DSOD Qty 50 
tes packaged with Tyvek sleeves, 
On tabels and writa-protect tabs 
NASHUA C billion dollar corporation and 2 
fecognizad ‘eadar in magnet: media 
SOFT SECTOR ONLY! $= Sold i muliipies of 50 on 
FOR ORDERS ONLY: INFORMATION 4 
1-800-621-6827 INQUIRIES: 
to linois 1-312 944 2788) 1-312-944-2788 
WOURS 8AM SPM Central Time Monday-Friday 
WE WILL BEAT ANY NATIONALLY AOVEATISEO PAICE 
ON TNE SAME PROOUCTS ANO QUANTITIES! 
DISK WORLD}, Inc. 
Suite 4806 « 30 East Huron Street »Chicago tihnos 60614 


DISK 
WORLD! 


$495 


‘These ate po! 
temtorced fu 


jagged 4 


DISKETTES 
The great ~ $409 


¢- 5° SSOD 


ons mi 


You've used these diskettes hundreds of 
times. as copy-protected originals on some of 
the most popular software packages They're 
packed in poly-bags of 25 with Tyvek sleeves, 
reinforced hubs, user tdentiftcation labels and 
write-protect tabs 


LIFETIME WARRANT Yt 
SOFT SECTOR ONLYt Sold tn multiples 
of 50 only. 
FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 
in 312944 2788) 1-312-944-2788 
JOURS BAM-5PM Cantrat Time Monday Foday 
‘WE WILL BEAT ANY NATIONALLY AOVEATISEO PRICE 
ON TNE SAME PRODUCTS ANO OUANTITIES! 


DISK WORLD!, inc. 
te 4806 © 30 East Huron Stree! e Chicago Ilinos 60611 
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Save 50% or more! 


We buy paper by the TRUCKLOAD Irom the 
two biggest mulls in the country. 

Therefore, we charge a lot less than you've 
been paying! 

For the complete DISK WORLD paper 
catalogs and price Itsts, call 1-312-944-2788 or 
write us (Please do not use the “800” line for 
paper catalog requests, unless you are also 
placing an order. 

Don't spend more than you have to for top- 
quality computer printer paper. Call DISK 
WORLD! today 

INFORMATION & INQUIRIES: 
1-312-944-2788 
HOURS 8AM-5PM Central Time 
Monday-Friday 


WE WILL BEAT ANY NATIONAL LY ADVEATISEO PRICE 
ON TNE SAME PRODUCTS ANO QUANTITIES! 


DISK WORLD}, Inc. 
Suite 4806 » 30 East Huron Street eChicago Iilinos 80611 


DISK 
WORLD! 














Quadnet VI 


With the NetWare operating system, Quadnet VI 
significantly outperforms its competitors. Moreover, it 
offers a superior help system. 


uadnet VI from Quadram Corpora- | 


tion is a relatively low-cost, medi- 

um-performance local area net- 
working system. Actually, Quadnet VI is 
Gateway Communications’s G-Net, 
which Quadram is reselling under its own 
name. Both companies offer this network 
in conjunction with the NetWare operating 
system, from Novell, Inc. Quadnet VI’s 
features include all the security, spooling, 
and backup features supplied with Net- 
Ware, plus relatively simple installation 
and standard cabling techniques. 


Applications 

As with the other NetWare-based sys- 
tems, all the software we tried ran without 
problems. Specifically, we tried dBASE 
Il, WordStar, Multiplan, as well as 
LAN-Datastore, 1-2-3, Framework, and a 
few others. 

To instal] 1-2-3 and Framework, you 
simply follow the procedures for hard disk 
systems in their manuals. We installed 
both programs from a PC workstation onto 
the hard disk server without a single glitch. 
In fact, the person who installed them had 
never worked with cither program before, 
so he slavishly followed directions. It’s 
still a nuisance to operate these programs 


because the copy-protected disk has to be | 
in floppy drive A: on the workstation that | 


initiates the run, but this complication is no 


Peter Feldman and Kent Porter 








different—nor are the program’s opera- 
tions, in general—from those of the stand- 
alone mode. With the bulk of the programs 
on the hard disk server, a workstation user 
has the impression that he is working at an 
XT. 

The excellent spreadsheet design of J- 
2-3 will undoubtedly lead many Quadnet 
VI users to load it onto the network. It is 
not designed for multi-user or network 
applications, but Quadnet VI’s file-lock- 
ing FLAG command can be invoked to 
enable multiple users at workstations to 
use the 1-2-3 system file collectively, 
while keeping date files accessible to only 
one user at a time. 

Like 1-2-3, Framework uses a copy- 
protection scheme that requires that the 
original system disk (or its backup copy) 
be inserted in one of the floppy drives of 
the user’s station. This requirement flies in 
the face of the whole idea of networking 
and, in this particular case, is dangerous to 
the end user because it requires that the 
write protect tab be removed from the sys- 
tem disk each time it is used. Therefore, a 
careless user can easily erase, overwrite, 
or reformat the disk without a moment’s 
notice. 

When Framework is first invoked, it 
presents a list of available drives in a ver- 
tical column on the right-hand side of the 
screen. Then each available disk drive is 
represented by its drive designator letter 
plus a colon. For example, if the system is 








configured with two floppy drives plus a 
RAMdisk, the letters A:,B:, and C: would 
be shown on the screen. In Quadram’s 
Quadnet VI, the hard disk server is subdi- 
vided into virtual volumes and given drive 
letter designators from C: through Z:. 
These ‘‘virtual drives’? act like disk 
drives, while they are actually merely sub- 
directories of the hard disk with a drive 
letter designator. Framework looks at the 


| operating system to see how many disk 
| drives are installed, so when you use 


Quadnet VI, it gets the message that the 
highest drive installed is drive Z:. Howev- 
er, PC-DOS does not officially recognize 
the possibility of 26 separate drives. More- 
over, Framework doesn’t seem to be able 
to handle that many drives and assigns 
drives up to the letter J:. So, if you are 
using Quadnet VI, you must remember 
that files that need to be accessible by 
Framework must have a letter designator 
between C: and J:. 


The Ideal Program 

WordStar is an almost ideal program to 
mun in a network environment; it's not 
copy protected, so it’s easy to load onto a 
hard disk with no special-disk-in-drive-A: 
scheme to slow things down, and it can be 
set to acknowledge almost any drive des- 
ignation as its default drive. Also, net- 
works tend to run all word processing pro- 
grams quite efficiently because of the light 
amount of actual data flow that appears 
across the bus. WordStar doesn’t recog- 
nize path names, but it does allow switch- 
ing from one logged drive to another. 
Actually, there’s only one problem with 
running this program on any network: If 
you don’t take the precaution of writing 
your text files in a private directory or vol- 
ume, another person running WordStar at 
the same time may wipe out your file, or 
your attempts to save a file might fail. 

We encountered problems using 
dBASE II, Version 2.40, on Quadnet VI. 
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However, a new release (Version 2.41) 
behaves properly when used with Novell’s 
CPMON command, which exists primari- 
ly to support such applications as dBASE 
i, which was designed for CP/M and has 
retained some bad file I/O habits. 


LAN FACT FILE: QUADNET Vi 


Marketed by: 
Quadram Corporation 
4357 Park Dr. 
Norcross, GA 30093 
(404) 923-6666 


Retail Prices 
Starter Kit 
Workstation 
Server Station 
Dedicated Server 
Cable kit (100 ft.) 
Connector N/A 
Repeater N/A 
Four-Station Configuration $ 8,070 


Hardware Capabilities 
Configurations: 

No. Servers 1 

No. Workstations 0 - 255 
Server Type Both 
Memory Min./Max. 

Dedicated Server 

XT Server 384/640K 

Workstation 128/640K 
Shared Peripherals Available: 

Serial Printers 

Parallel Printers 

Plotters 

Hard Disk 

Tape Drive 

Other Mass Storage 

Modems 

RAMdisks 

Other Communications 

Other 


Backup 
Vendor-Supplied 
Tape and Disk 
Global? 


N/A 
$ 595 
$ 1,295 
N/A 
$ 95 


256/640K 


ui 
Vv] 
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do direct hardware calls will not execute 
properly in the server XT. But if your 
application is written using only the legit- 
imately documented software calls to 
DOS, you should be fine (see ‘“The Novell 


Network Description 
Architecture 


1.43 Mbits/sec. 
Dedicated/XT 


Speed 
Server Type 


Security 

Logon ID 

File Passwords 
File Protection 
Record Protection 


Diagnostics 
Cable 

Server 
Workstation 
Network/Station 
Auto Reroute 


OOOOO |8§S8os8 


Software Capabilities 
Operating System: 
Disk Caching 
RAMdisk Support 
System Management 
Others 
Applications: 
Electronic Mail 
Chat 
Utilities 
RAMdisk 
Other 
Print Spooler Features: 
Variable Buffer 
Disk-based 
Change Paper 
Unjam 
Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 


Sing] 


ASSO 


NN) 








A few utilities, including ProKey, that | 








Solution’’ in this issue). 


Hardware 

Quadnet V1 utilizes a bus architecture, 
with a transmission speed of 1.43 mega- 
bits per second and baseband technology. 
Unlike its bigger brother, Quadnet IX, 
which is a token-ring passing network, this 
network relies on Carrier Sense Multiple 
Access with both collision detection and 
collision avoidance (CSMA/CD/CA). 
The use of both CA and CD is a novelty. 
With collision avoidance, before sending a 
packet of data across the bus, a station first 
“‘listens’’ to determine if the bus is already 
in use. If it is, the station waits a random 
length of time and listens again. This pro- 
cess continues until no activity is sensed; 
only then does transmission begin. 

With collision detection, if, after trans- 
mission begins, a collision with data pack- 
ets from another station is detected, then 
both of the involved stations back off the 
bus, stop transmitting, wait for random 
amounts of time, and try again. Using both 
CA and CD is more reliable but is also 
more complex and possibly slower— 
because of increased software overhead— 
than using only one of these methods. 

Required cabling for Quadnet V1 is 
shielded coaxial (75-ohm) RG 62, 59, or 
11. The maximum end-to-end distance 
(maximum bus length) using the above 
coaxial is 3,500, 4,000, or 7,000 feet, 
respectively. Of course, the cables that are 
capable of longer distances are more 
expensive, and, with any of the cables, 
longer runs must be grounded every 200 
feet. This could prove to be a hassle, 
depending on what you've got in the way 
of cold water pipes and wire strippers. 

Coaxial cable BNC ‘*T’’-type connec- 
tors are used to add new workstations to 
the bus—-an easy, reliable, and sturdy 
arrangement. However, the network must 
go “‘off the air’’ temporarily while a new 
user is being added; this can be a nuisance 











in a busy office environment. 

The minimum configuration (servers/ 
workstations) is one file server. One serv- 
er and one workstation is the beginning of 
a network on Quadnet VI, and upward 
growth to a maximum number of 255 user 
workstations is possible. However, only 
50 stations can access the net at one time. 
If you happen to be the SIst user trying to 
access the server, a message explains that 
you will just have to wait. 

This may, of course, be a moot point 
because of another limitation. Since Quad- 
net V1 supports only one server, running | 
even 50 workstations may be optimistic. 
However, a new release of ‘‘advanced 
NetWare”’ in the first quarter of 1985 will 
allow multiple servers on a network. 

As with Quadnet IX, XT servers should 
sport at least 256K RAM to operate as 
dedicated mode servers. If you wish to use | 
the XT as a server/workstation, you need a 
minimum of 384K RAM. This will allow | 
128K RAM for applications programs. 
Workstations need 128K minimum. Any 
IBM PC or XT will do just fine on this 
network. In addition, Quadram claims that 
the Compaq Plus, Compaq Deskpro, 
Eagle Spirit XL, Columbia MPC, and TI 
Professional are also compatible. 

Some compatible add-on hard disks 
may also work. As of this writing the Tall- 
grass hard disk subsystem was not accept- 
able, but, according to Quadram, it will be 
by the first quarter of 1985. 





Peripheral Vision 
One of the principal attractions of net- 
works is that they enable many worksta- 
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tions to share expensive peripherals. 
Quadnet VI supports the sharing of stan- 
dard PC-compatible printers, laser print- 
ers, the system hard disk, plotters, and 
tape and other mass storage devices. 
Quadnet VI does not allow the sharing of 
devices that are attached directly to the 
user workstations, but they may be used 
locally. As for the server, a maximum of 
three devices, using any combination of 
the two serial and three parallel ports, is 
allowed. Laser printers seem to work fine 
with Quadnet VI, but, for some reason, 
plotters don’t. 

Server-based modems are not yet sup- 
ported, so to get on-line you will have to 
pass a modem board around the office or 
buy a bunch. Ditto for RAMdisk and mul- 
tifunction boards, as well as specialized 
micro-mainframe communication boards 
such as IBM 3270 terminal emulators. 


System Software 

The system software is Novell’s Net- 
Ware, which allows you to run your XT 
server in either a dedicated or nondedi- 
cated mode. This package is well thought 
out, with plenty of security features for 
insuring data integrity and protection. 

Quadnet V1 furnishes a comprehensive 
set of utilities for data security—an impor- 
tant concern when any network is in use. 
Utilities, such as MAKEDIR, RIGHTS, 
GRANT, and REVOKE, cover a wide 
range of tasks, from creating a new subdi- 
rectory to defining access rights for each 
individual directory. 

As mentioned earlier, files created in 
the Quadnet VI/NetWare environment are 
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automatically given read-write nonsharea- 
ble status—that is, two or more users can- 
not gain access to the same file concurrent- 
ly unless the file has been explicitly set to 
shareable status by the system’s FLAG 
command. 

While the FLAG command is not 
exactly the same as file locking, it is anal- 
ogous. In effect, the FLAG command 
allows the owner of a file (the user who 





aser printers seem 
to work fine with 
Quadnet VI, but for some 
reason, plotters don't. 


controls the subdirectory in which it 
resides) to declare whether or not it can be 
concurrently accessed, and this status pre- 
vails for the life of the file or until FLAG is 
used once again to change it. 

With WordStar, we made the program 
and overlays nonshareable, and two users 
attempted to run the program at the same 
time. The first user could work as normal, 
but the second got an error message saying 
**Network Error: File in use during 
OPEN.”’ DOS-like Abort/Retry/Ignore/ 
options were then offered. Retry and 
Ignore consistently produced the same 
message as long as the first user continued 
to run the program: the Abort option 
returned the second user to the command 
line prompt. 

Later, we changed the WordStar file to 
a shareable status and then attempted to 
have two users edit the same file again. 
We got the same error message, but this 
time it named the document file (which 
was not shareable). 

The Quadnet VI documentation strong- 
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ly recommends that the shared XT disk 
server not be run as a workstation; rather, 
it should be reserved as a dedicated net- 
work control node. The manual goes on to 
discuss at length why a nondedicated serv- 
er produced less than satisfactory service. 
A very good reason, which is not dis- 
cussed in the manual, is that a dedicated 
server can then run in Monitor mode. The 
Monitor mode furnishes a dynamic dis- 
play, partitioned by workstation, of all net- 
work activity; it’s a powerful tool for net- 
work management, showing not only 
which nodes are active, but what they’re 
doing (OPENs, CLOSEs, and so forth) 
and where bottlenecks are occurring. 


Printing 

The Quadnet VI print spooler is pow- 
erful and versatile, allowing direct printer 
output directly from applications programs 
to be captured for deferred printing. In 
addition, there are commands for deter- 
mining who has output in the spooler and 
when it will be printed, to cancel pending 
reports, mount special forms, and a lot of 
other useful things. 


Network Backup Facilities 
Although Quadram plans to introduce 
its own tape backup system soon, other 


explicit network backup altematives al- | 


ready exist. You can back up the complete 
system, a specific subdirectory, certain 
files within a directory, or files that were 
modified since the last backup. You can 
achieve all of this by using a prompt-driv- 
en program called T-Archive from Novell, 
or you can do the job with other existing 
tape units. For instance, you can use the 
TIP system sold by Alloy Computer Prod- 
ucts and driven by Quadram’s own tape 
backup program. 

Backup can be performed only from a 
workstation (an interesting twist), or from 
a server running in nondedicated mode. Of 
course, backing up to floppies is possible, 
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even though putting 10 megabytes on flop- 
pies takes about 30 disks and a lot of time. 
Since NetWare can handle up to 8 hard 
disks using various manufacturers’ de- 
vices, you may end up having to buy disks 
in quantity. 

For other details on the system soft- 
ware, see the article on the Novell Net- 




















y any measure, the Quadnet VI 
help facility is superior. It’s an 
interactive, menu-driven system 
accessible via the HELP command. The 
system is broken down into three topics: 
how to use HELP, the user commands, 
and the system operator commands. 

The how-to screen manages, through 
a combination of text and graphics, to 
summarize everything about operating 
the help facility on one nonthreatening 
panel. For example, to even the greenest 
computer user, this screen makes it clear 
that you press the Backspace key to back 
up the most recent display. 

The command sections cover aspects 
of the network pertaining to users and the 
systems operator. When you select one 
of these topics, you get a list of all its 
commands. The arrow keys let you 
move the cursor to the command you 
want to know more about. When you 


press the Enter key, a one-panel display 






Good Help 
Hard to 


Quadnet VI’s help system is effective, interactive, 
menu-driven, and downright fun. 





































Ware network operating system in this 
issue, ‘“The Novell Solution.”’ 

As with other Novell networking sys- 
tems, all MS-DOS/PC-DOS versions ex- 
cept Version 1.0 are supported, and appli- 
cations designed to operate on CP/M 86, 
Concurrent DOS, UNIX, and XENIX are 
not usable. (continued) 


Is 
Find 





explains the purpose of the command 
and its syntax and gives several practical 
examples with explanations. The syntax 
section is a bit eye-boggling at first, but it 
follows the same notation that’s used 
(and clearly explained) in the manual. 
Some of the command panels lead to 
optional screens showing related com- 
mands and background information, a 
rich source of concise, practical informa- 
tion about the network. 

At the bottom of each screen are sev- 
eral action options you can select with 
the Home and arrow keys. While it is not 
always obvious what these choices 
mean, the system is so effective, risk 
free, and downright fun that you are 
inclined to experiment. It’s possible, 
after a short briefing, to operate Quadnet 
VI by referring only to the on-line help 
system without consulting the manual. 
That’s a help system that truly deserves 
its name. —P.F. and K.P. 
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Favorable Performance 

Quadnet VI’s performance, both in 
terms of reliability and benchmark test 
execution, favorably impressed us. This 
system is robust; it’s not prone to unex- 
pected behavior (except for the normal 
Novell anomalies) or to accidental data 
loss due to application program colll- 
sions—thanks to NetWare. 

With the exception of the failure that all 
NetWare-based systems suffered while 
attempting to run our LAN-Datastore test, 
Quadnet VI clocked in among the best. It 
clearly whipped Orchid, 3Com, and the 
Nestar PLAN 3000 (all running their 
native operating systems) in several of the 
more savage tests, was a tad faster than 
Ungermann-Bass, and did not come in too 
far behind TeleVideo. 


Installation 

The first installation task to confront 
potential users of the Quadnet VI network 
is that they must set up the node addresses 
on all network boards. 

While this may seem to be a simple 
affair—setting a few on-board switches 
and such—the task is govemed by some 
specific rules: no two nodes can have the 
same network address; the server network 
address must always be set to 255; and 
address 0 must be reserved as the broad- 
cast address (for all nodes). 

In contrast to many other networks that 
simply require you to install properly con- 
figured boards and network operating sys- 
tem software, the Quadnet V1 system doc- 
umentation notifies you that you must 
modify both the network card and the 
operating software in one interdependent 
procedure that is presented in the form of a 
question-and-answer dialog. 

Not until this first step is completed 
does the operating system show you (by 
means of graphic images plus text) how to 
set the network card, the switches, and the 
jumpers. Although this appears to be quite 
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a nice idea, it has one major drawback: if 
you provide incorrect information during 
the question-and-answer session, you will 
be supplied with the wrong board config- 
uration data. 

Further along during board installation, 
you have to set the board to identify where 





uadnet VI clocked in 
among the best. It 
Clearly whipped Orchid, 
3Com, and PLAN 3000. 


Quadnet VI’s 64K of memory is to be 
located. We believe you must have a bet- 
ter-than-average knowledge of memory 
allocation to be comfortable with this 
installation procedure. 


Setting /O Addresses 

Just when we thought we had a green 
light to install our board into a PC, it tums 
out that we still had to check the network 
board’s I/O address for conflicts with other 
PC-installed equipment. Luckily, the 
Quadnet VI board default address of 2EO 
is neither reserved nor used by a standard 
PC configuration, so no direct conflicts 
can be expected there. 

You should be aware, though, that oth- 
er add-on boards, such as multifunction, | 
RAMdisk, or communications boards 
may use the same I/O addressing scheme 
as well. If problems do occur in this man- 
ner, you'll be on your own because the 
Quadnet VI documentation does not really 
go into the possibilities in detail. 

The next stepin the board configuration 
process involved the service request inter- 
rupt. The default employed by Quadnet VI 
is IRQ3, which is the same as that | 






































employed by a2 COM2: port. Since the 
PC’s attached to the review network were 
not equipped with a COM2: port, there 
was no problem. In more difficult 
circumstances, the service request inter- 
rupt may be reassigned as IRQ2, IRQ4, or 
IRQS to give that little extra flexibility. 

The Quadnet VI implementation of 
Novell NetWare is quite standard: it 
regards the hard disk as one huge resource 
going under the name SYS:PUBLIC; user 
volumes (little more than discrete areas on 
the hard disk) are established by building 
DOS subdirectories. 

Subdirectories can be created using a 
Novell utility called MAKEDIR. The 
entire subdirectory can be flagged at the 
time of its creation to make the files it will 
contain shareable or nonshareable. Re- 
gardless of how you set a new directory, 
the operating system will ensure that new 
files are initially set to a nonshareable 
read-write status. 


Documentation 

Quadnet V1 furnishes a single manual 
that suffices for both network management 
and users. It’s in.the usual IBM manual 
size and format, printed on heavy paper, 
and organized into a preface and seven 
sections. Although very thorough and 
well-written, the documentation tends to 
be wordy, with long text passages unre- 
lieved by examples. The manual begins 
with an overview of network technologies 
and then proceeds into the installation pro- 
cess. The procedures are rich with draw- 
ings showing how to hook upcomponents, 
set switches, and so on. A cookbook 
approach prevails, and the clearly written 
instructions explain not only what to do 
but also why you have to do it. 

Each of the manual’s seven sections 
deals with a specific area, including get- 
ting started, security, system monitor 
Operation, a programmer’s guide, and 
more. The manual doesn’t provide any 
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help for finding information; its sections 
are cryptically tabbed and entitled with let- 
ters, and it doesn’t have an index. There is 
an extensive table of contents at the front 
of the manual, but the reader is given no 
choice except to hunt sequentially through 
it. It’s a shame the manual seems to sup- 
plement the help system rather than the 
other way around (see the sidebar ‘*‘Good 
Heip Is Hard to Find’’). 


Support 

Quadnet VI offers very little in the way 
of diagnostics software. Once again, our 
feeling is that this is an oversight that may 
cause unnecessary headaches for potential 
users. Quadram does make a board-level 
diagnostic test available upon request, but 
this only tests the board, not cable integ- 
rity, server integrity, or station-to-station 
communications. 

Quadram offers a 1-year warranty on its 
products, with parts and labor included. 
Return shipping is prepaid, and the com- 
pany claims the average tumaround time 
on repairs is about | week. Although no 
on-site service or third-part drop-service 
alrangements are currently available 
through Quadram, telephone-based tech- 
nical support to end users, dealers, and 
distributors is available. 

Quadnet is a good, solid implementa- 
tion of a baseband coaxial network. Not- 
withstanding the overelaborate spooler 
and other matters already discussed, 
Quadnet VI gets high marks from our test 
group. The system is solid, with only a 
few significant bugs, thus giving you a 
feeling of confidence and reliability. It’s 
true that if your programs don’t follow PC- 
DOS rules strictly, XT servers have prob- 
lems operating as a workstation, but the 
manual warns you about that. We admire 
Quadram for having the self-confidence to 
admit Quadnet VI’s weak spots and steer 
you away from them. And we applaud a 
product that performs so well. a 
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Quadnet [X 


Quadnet IX’s ultra-~speedy data transmission and 
unusual ring-and-star workstation arrangement set it 


apart from the crowd. 


aging of Proteon’s Pronet. This net- 

work sends data between PCs at a 
whopping 10 megabits per second, using a 
combination of proprietary hardware and 
the Novell NetWare software. The overall 
design of this network sets it apart from 
the others reviewed in this issue. Instead 
of the usual CSMA/CD, this package uses 
a token-passing protocol to regulate the 
flow of data, which guarantees quick 
transmission even when the network is 
heavily loaded. The layout of worksta- 
tions is based on a unique combination of 
ring and star arrangements. 

In Quadram’s lineup, the Quadnet IX is 
the big brother of the Quadnet VI, han- 
dling more workstations and allowing 
faster data transfer. The two networks are 
based on different hardware from different 
vendors, but both use the Novell NetWare 
system software. 


T=: Quadnet IX is Quadram’s repack- 


Stunning Hardware Capabilities 

The Quadnet [X technology resembles 
the ARCnet topology used by the Davong 
and Nestar networks. The difference is in 
the speed and transmission medium; 
Quadnet IX transmits at 10 megabits per 
second and uses shielded twisted-pair 
cable or fiber-optic cable. 

The host interface in the Quadnet [IX 
consists of PC cards that plug into any 





available full-length slot in the PCs or PC- 
XTs. The interface cards contain all the 
logic to implement the physical, link, and 
network layers of the ISO’s Open Systems 
Interconnection protocol. They have sepa- 
rate 2K buffers and can transmit and 
receive packets at the same time, with lit- 
tle or no assistance from the host proces- 
sor. The Quadram documentation pro- 
vides only sketchy information concerning 
the board hardware, but they appear to use 
proprietary technology developed by Pro- 
teon. 

Quadnet IX uses neither a bus, ring, 
nor star arrangement, but rather a combi- 
nation of star and ring designs. In this 
token-passing, star-shaped ring network, 
workstations are connected in a star fash- 
ion via a wire center. 

The wire center, which is similar to the 
Davong system’s hub, serves as a connec- 
tion between 4, 8, or 16 workstations per 
ring. It also maintains system integrity by 
preventing the loss of the token owing to a 
defective or disconnected workstation. 
Using a relay (electromagnetic switch), it 
will automatically disengage the faulty 
workstation from the ring and close the 
resulting gap. If the voltage on a node 
drops because of a power failure or node 
hardware problem, the relay responsible 
for joining that PC to the network will 
bypass that node’s connection. (continued) 
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The wire center allows you to manually 
disconnect a workstation from the ring, 
and indicator lights identify faulty circuits. 
Also, since all nodes are electrically sepa- 
tated from one another through isolation 
transformers in the wire center, a serious 


LAN FACT FILE: QUADNET IX 


Marketed by: 
Quadram Corporation 
4357 Park Dr. 
Norcross, GA 30093 
(404) 923-6666 


Retail Prices 
Starter Kit 
Workstation 
Server Station 
Dedicated Server N/A 
Cable Kit (100 ft.) $ 95 
Connector $ 195 (4 stations) 
Repeater N/A 
Four-Station Configuration $ 9,265 


Hardware Capabilities 
Configurations: 
No. Servers 1 
No. Workstations 256 
Server Type XT 
Memory Min./Max. 
Dedicated Server 
XT Server 356/640K 
Workstation 128/640K 
Shared Peripherals Available: 
Serial Printers fe 
% 


N/A 
$ 795 
$ 1,495 


256/640K 
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Tape Drive 

Other Mass Storage 
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Other Communications 
Other 


Backup 
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Tape and Disk 
Global? 


gnaw 


ANN !IOOO 








power supply problem in one machine will 
not cause damage to all the PCs on the 
ring. 

According to Quadram, the Quadnet 
1X’s star-shaped ring layout usually allows 
faster transmission of data than bus-struc- 


Network Description 
Architecture 


Speed 

Server Type 
Security 

Logon 1D 

File Passwords 
File Protection 
Record Protection 


Diagnostles 
Cable 

Server 
Workstation 
Network/Station 
Auto Reroute 


Ring 
Baseband 
9.92 Mbits/sec. 


a 


O 
4) 
QO 
O 
QO 
O 
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Software Capabilities 
Operating System: 
Disk Caching 
RAMadisk Support 
System Management 
Others 
Applications: 
Electronic Mail 
Chat 
Utilities 
RAMdisk 
Other 
Print Spooler Features: 
Variable Buffer 
Disk-based 
Change Paper 
Unjam 
Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 








tured networks. Since the token signal is 
repeated at each node, signal quality 
remains high, even in electronically noisy 
environments. 

The Quadnet IX allows you to create a 
huge and versatile network. The system 
can accommodate a total of up to 255 
nodes when a number of rings are connect- 
ed together in an arrangement called a 
“*string of stars.’’ This requires joining the 
connectors on each of up to 64 wire cen- 
ters, so it may involve a little advance 
planning or rewiring. The Quadnet 1X also 
interfaces with the DEC Unibus (used in 
the VAX and PDP-11 series minicomput- 
ers), the DEC Q-bus (for micros), and the 
Intel Multibus. This means you can inter- 
face your PCs to minis, superminis, and 
mainframes. 

Quadnet IX supports one parallel and 
two serial network printers, which must be 
connected at the server. It will run both 
standard PC-compatible printers and laser 
printers. Other devices than can be shared 
from the server include plotters, the XT 
hard disk, and mass storage devices. 
Quadram recommends the Alloy tape 
backup system and supplies a tape backup 
program for this device. Currently, there 
is no arrangement for sharing server-based 
modems, RAMdisk or multifunction 
boards, or other communication boards 
(such as the 1BM 3270 terminal emulator 
boards). Each workstation can also have 
additional devices, but these cannot be 
shared by other users on the network. 

One problem with all the networks that 
use Novell’s NetWare system software is 
lack of compatibility with standard DOS 
device drivers. To support peripherals, 
Novell must provide its own device driv- 
ers, owing to the proprietary nature of the 
Novell file server. 

Expect to use a lot of memory for this 
network. Your servers need at least 256K 
RAM to nun in dedicated mode and 384K 
for nondedicated operation. For maximum 
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network efficiency, you will want to run in 
dedicated mode, of course. Each worksta- 
tion requires at least 128K. 


Solid Software 

Like other NetWare-based networks, 
Quadnet IX will support all versions of 
MS-DOS and PC-DOS, but not CP/M 86, 
Concurrent DOS, UNIX, or XENIX. (See 
“*The Novell Solution’’ in this issue for a 
review of NetWare.) Almost all standard 
PC-DOS software runs with few quirks. 
WordStar, dBASE II, 1-2-3, Framework, 
Multiplan, and LAN. Datastore performed 
rather quickly and smoothly. In addition, 
the safeguards against accidental file era- 
sure are more than adequate. According to 
Quadram, WordStar should run well on up 
to 50 stations simultaneously. Of course, 
running SO database programs simulta- 
neously will be slower. 

The Quadram documentation mentions 
an optional electronic mail package called 
EMS, but doesn’t provide any details 
about it. NetWare itself has a SEND com- 
mand that will allow users to broadcast 
messages to everyone on the network or to 
send them to specific users. The messages 
will appear on the 25th line (the status line) 
of the recipient's screen. 

An attractive feature of the system 
arrangement allows the network to remain 
functional while additional users are added 
to it. The token will not be lost, since a 
newcomer will not be admitted to the ring 
until all connections are in place and pow- 
er is applied. A new node appearing on the 
net causes the net to reinitialize immedi- 
ately. The software passes the token to 
each node and updates the master token 
list, which contains the station ID numbers 
of all active nodes. | 

The security system in NetWare is | 
more sophisticated than that of any other | 
network reviewed in this issue. It closely 
resembles the security arrangement imple- 





mented in the UNIX operating system and 
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provides multilevel protection for both 
users and files. 


Knockout Performance 

NetWare had no trouble performing 
any of the benchmark tests, with the 
exception of running ProKey on the work- 
station/server. The documentation explic- 
itly states that applications making direct 
calls to hardware or modifying the ROM 





n attractive feature 
of the system 
arrangement allows 
the network to 
remain functional 
while additional 
users are 

added to it. 





BIOS interrupt vectors may not mn on the 
server, ProKey does both. For this reason, 
we were unable to run our LAN-Datastore 
transaction test on a server/workstation in 
any of the networks based on the NetWare 
Operating system. 

Quadnet IX boasts one of the fastest 
transmission speeds using baseband tech- 
nology. This high transmission rate, com- 
bined with the use of token-passing tech- 
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nology, adds up to significant perfor- 
mance advantages. Token-passing elimi- 
nates the need for collision detection and 
avoidance, both of which can slow the 
data transmission process. When a station 
has the token in its possession, it can be 
assumed that no one else is on the data bus 
(ring), and transmission can begin imme- 
diately. 

When operating with a nondedicated 
server, Quadnet IX topped the perfor- 
mance charts. The four-user configuration 
really showed no severe diminishing of 
performance over the single-user and two- 
user environments, in sharp contrast to 
most of the other networks tested. This 
was really amazing, since the PC-XT was 
doing double duty as both server and 
workstation. Quadram’s board seems to 
offload almost all networking tasks from 
the local host processor, except for the 
actual memory-to-memory transfer of the 
data. 


Easy Installation 

Hardware installation is straightfor- 
ward. You must insert the usual boards 
into the PC buses and set up a unique sta- 
tion address on each board, reserving 
address I for the server. The Quadram 
documentation leaves nothing to chance 
and provides a chart of switch settings for 
every possible address on the network. It 
took us about 45 minutes to set up an 
address for the server, and about 15 
minutes per workstation. 

Cabling is also a simple task, since 
Quadram supplies the cable in precut, 20- 
meter lengths with the connectors in- 
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We asked: 
“How do you like using 


DATA DECISIONS 


MICROCOMPUTERS?” 
They said: 
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hose of you who are already using 

a local area network system have 

no doubt experienced both the glo- 
ry and the pain of being among the *‘av- 
ant garde.’’ One day you'll hand your 
client a typed summary of the meeting 5 
minutes before it’s over, and the next 
day you'll lose three files in system 
crashes. After your system breaks down 
a few times, and you find out that it’s all 
because you're using single-user appli- 
cations in a multi-user environment, 
you'll wonder, as we did: Just what 
applications have been designed to run 
on local area networks? 

Since we knew of only two applica- 
tions that were designed specifically for 
multi-user systems, we began our search 
much in the spirit of Alice’s walk 
through her Looking Glass garden: “‘] 
should see the garden far better,’’ said 
Alice to herself, ‘*if I could get to the top 
of that hill.’ We believed we would find 
a whole garden of multi-user network 
applications if only we could get a better 
perspective. 

A casual survey of local computer 


Diane Burns and S. Venit 


Missing Links 


Finding true multi-user applications to run on a 
local area network proved more difficult than you 
might think. But some are on their way. 





stores showed that there were plenty of 


single-user packages that run on many 
LANs. Unfortunately, funny things can 
happen when more than one user tries to 
edit the same file at the same time. True 
multi-user packages are designed to han- 
dle this and other LAN-specific situa- 
tions that can cause problems for single- 
user software. Our local retail computer 
dealer, who had installed several LANs 
for his clients, could recommend only 
three currently available multi-user ap- 
plication packages: Real World Corpora- 
tion’s Accounting System, Data Access’s 
DataFlex database, and the LAN: Data- 
Store database management system from 
Software Connections, Inc. He added 
the names of a few other products that 
“*may be out soon.’’ 

Next, we talked with a representative 
of Gateway Financial Systems, a New 
York—based consulting firm with special 
expertise in multi-user systems. ‘‘Only 
two packages worth anything are out 
there right now,’’ we were told: Real 
World’s Accounting System and Data- 
Flex. Interestingly, both these packages 
were also recommended at the computer 
store. (The third package recommended 
at our store was limited to too few fields, 
according to the consultant.) 


Further research tumed up a few more 
names, such as the multi-user version of 
dBASE Il; an accounting series from 
CYMA/McGraw-Hill that includes ac- 
counting packages for vertical markets 
such as doctors, dentists, and general 
contractors; and the database and mail 
programs from Software Connections, 
Inc. Any normal shopper would have 
given up by now and returned to the 
office, ready to face the next challenge of 
working with what he or she already had. 
But we stuck to our guns and kept look- 
ing, asking around... . 

Finally, we contacted Novell, Inc., 
the company responsible for an operat- 
ing system called NetWare that many 
different network hardware configura- 
tions are able to use. Zounds! According 
to Novell, almost 700 different multi- 
user packages run on networks using 
NetWare. Evidently, Novell has worked 
closely with hundreds of manufacturers, 
helping them code into Novell operating 
system hooks. NetWare can be put to use 
on the company’s own Novell/S network 
system, as well as on 3Com’s, Corvus’s 
and Davong’s networks (all of which are 
reviewed in this issue). 

Why didn’t anyone else know about 
this plethora of network applications? As 
it turns out, Novell intends to benchmark 
the applications and find out how well 
they work by next year. For the time 
being, the company recommends only a 
handful of packages. Among database 
managers, the favorites include Data- 
Flex, MetaFile from Sensor-based Sys- 
tems, and Uveon’s Optimum database. 
What about the other 600 or so? We just 
don’t know. 

What all this amounts to is that few 
applications designed and tested for mul- 
ti-user systems are available. Some soft- 
ware developers are stil] waiting for 
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answers to basic questions—what proto- 
col to code in, for instance—since there 
is no clearly defined standard. IBM's 
network is scheduled for release during 
the first quarter of 1985, and Big Blue 
just might come out with its own set of 
applications. 

However, a few strong contenders 
have already emerged to prepare for the 
big 1985 race for a share of the growing 
network market. The most favored pack- 
ages at this time seem to be DataFlex 
and Real World Accounting System. But 
stick around, because one thing’s for 
sure—the market for network applica- 


tions is growing fast, weeds and roses. 


It’s going to take time, market attention, 
and the money that goes with it for a 
wide selection of packages to become 
available. Led 


For more information about the multi- 


user software and systems mentioned in 


this article, contact the manufacturers at 


the following addresses: 


Real World Corp., Dover Rd., Wil-- 


low Hill Bidg., Chichester, NH 03263, 
(603) 798-5700. 

Data Access Corp., 8525 SW 129th 
Terr., Miami, FL 33156, (305) 238- 
0012. 

Software Connections, Inc., 1800 


Wyatt Dr. #17, Santa Clara, CA 95054, 


(408) 988-3704. 

CYMA/McGraw-Hill, 643 Bair Is- 
land Rd. #212, Redwood City, CA 
94063, (415) 369-2962. 

Novell, Inc., 1170 N. Industrial Park 
Dr., Orem, UT 84057, (801) 226- 
8202. 

Sensor-based Systems, 1701 E. Lake 
Ave., Chicago, IL 60025, (507) 289- 
8967. 

Uveon Computer Systems, Inc., 899 
Logan #111, Denver, CO 80203, (303) 
831-7000. 





stalled. (However, the cable itself is bulk- 
ier than most network cable since it con- 
sists of multiple twisted pairs plus a shield, 
and this could pose a problem for some 
users.) First, decide where you want each 
cluster of workstations and lay out the 
appropriate wire centers with either 4, 8, 
or 16 taps. Then cable the stars together 





n its repackaging, 
Quadram has vastly 
improved the original 
Proteon and Novell 
documentation. 


using the cable appropriate for the dis- 
tances between PCs and wire centers and 
between the wire centers themselves. 

For distances under 35 meters, the 
cable supplied with the network is fine. 
Shielded twisted-pair cable is suitable for 
lengths of up to 100 meters, and four con- 
ductors twinaxial can be used for lengths 
up to 500 meters. In addition, you can use 
fiber-optic cable for very long distances 
(up to 4 kilometers) or in high-noise envi- 
ronments. Standard db-15, 15-pin connec- 
tors serve for connections to the wire cen- 
ter and to the network interface boards in 
the PCs. 

Since every node has a repeater on the 
workstation board, signal degradation ow- 
ing to distance is minimized. As cable 
lengths increase, you can also use repeat- 
ers instead of lower-loss cable. Using 
repeaters, there is no limit to cable length. 
These are not available from Quadram, 
but you may obtain them from third-party 
vendors. 

An INSTALL batch file works nicely 





to install the server software. You can 
either accept a default configuration, 
which will set up your hard disk and allo- 
cate server memory, or you can be 
prompted through a question-and-answer 
session. The second option provides 
extensive explanations, but the copious 
detail could intimidate the uninitiated. 
After answering all the questions, you 
simply feed the server floppy disks until 
you run out. 

For each workstation, you must create a 
network boot diskette, which is a simple 
process. First, you make a copy of the PC | 
boot files disk that comes with the system, 
and then you generate a simple A EX- 
EC.BAT file that loads either a DOS 1.1 
or DOS 2.0 network support module. 
Quadnet [IX also supports an optional 
remote boot of a driveless PC over the 
network. 

Since interrupts, DMA channels, and 
V/O addresses are all configurable, you 
should encounter no irresolvable conflicts 
with other pre-existing boards in your 
computer. 


Documentation and Support 

In its repackaging of the Proteon net- 
work, Quadram has vastly improved the 
original Proteon and Novell documenta- 
tion and combined it into one manual. It 
has produced a completely new installa- 
tion guide, which includes an overview of 
networks and their various topologies, fol- 
lowed by much improved and simplified 
hardware and software installation expla- 
nations. The rest of the manual is based on 
the standard NetWare documentation 
from Novell. However, Quadram has 
reordered the chapters, written new intros 
for some sections, deleted what it consid- 
ered unnecessary or redundant informa- 
tion, added helpful hints, and in general 
done a good job of cleaning up the docu- 
mentation. 

There is still room for improvement, 





PC MAGAZINE @ FEBRUARY 5, 1985 





Visa OR MASTE 


e ‘saves data 


‘Automatically 3U> ® "ser selected " 
@ Forecasts expenses 


"CIRCLE 164 ON READER SERVICE CARD 


; to be alte 


ul ts for calendat year. 










red and recalculated 





} 


— 


rts: 5 
printed Repo flow analys! 

' pasis J (a 
Adjusted tax at sale Net penefit eH 
Capital Jano iter taxes _ i Net equity analysis _ 

in 


ee and 
apie for: yem-PCXT™ to- 
nee e pm is available gorse mn 
| §15 PLUS SHIPPING” Re PATIBLES ue [ie, APPLE. N° and te*- 
UAL ONLY) ga 5% sales 12K processor). APT or RAM ‘and 2.disk GNVeS 
Mass. reside BACK GUARANTEE Requires : Apple Compute! 
" ONEY?! Ht ae cathis (ae 
10 DAYM RCARD walecerhans fl micso-SbaNE 







however. Although the Quadram manual 
is very complete, finding specific informa- 
tion can be an exercise in futility; there is a 
very long table of contents, but no index, | 
And the documentation reads more like a | 
treatise than a user manual. It has been 


he Quadram network 
shows its thoroughbred 
origins in 
minicomputers and 
process control. 


professionally typeset— unlike the Prote- 
on and Novell manuals—but on cheap 


Quadram offers hot-line support to 
dealers and distributors, and occasionally 
to end users. Although diagnostics are not 
included with Quadnet IX, they are avail- 
able by special request for board-level test- 
ing (but not for testing the network as a 
whole). The only real diagnostic tool Net- 
Ware supplies is a full set of error codes 
that the programmer can use for applica- 
tion programs. Novell basically leaves 
diagnostics up to the hardware vendor. 

Quadnet IX is a greyhound in a world 
of cocker spaniels. A cocker spaniel will 
take care of your needs and is kind to the 
kids, but it is never going to set any speed 
records, The Quadram network shows its 
thoroughbred origins in minicomputers 
and process control and has managed to 
retain its high-quality characteristics while 
being crossbred with the PC strain. It 
seems that in a heavy development envi- 
ronment where its higher cost could be jus- 
tified, Quadnet IX would be a hard system 
to beat. 
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PM/16 


TeleVideo combined well-made, high-speed 
hardware with an easy-to-use, powerful operating 
system to create the impressive yet affordable PM/16. 


16-bit microcomputers, has 

launched the Personal Mini (PM/16) 
system as its entry into the MS-DOS local 
area network market. The PM/16 uses a 
dedicated server with a 40-megabyte hard 
disk and a 740K floppy disk and supports 
up to 16 workstations. The system nins 
with InfoShare, which is Tele Video’s cus- 
tom version of Novell's NetWare operat- 
ing system. The main difference between 
PM/16 and Novell’s system is that the 
TeleVideo network is about half the price 
for similar performance specifications. 
TeleVideo is also working hard to provide 
a large assortment of serious business soft- 
ware so that you’ll be able to put the sys- 
tem right to work. 


Tis? well-known for its 8- and 


Applications 

PM/16 has plenty to offer. In addition 
to letting you share common resources like 
the server hard disk and printers, it runs 
multi-user applications so that more than 
one user can work with a shared file at one 
time. You can have up to two spooled 
printers on the system and you can even 
hook up workstations that have no disk 
drives of their own. A host of security fea- 


tures is available, including file-level read | 


and write access permission and logon 
passwords. It even has a utility to recover 
accidentally deleted files. 





The InfoShare network operating sys- 
tem is based on NetWare (see ‘‘The 
Novell Solution’’ in this issue for more 
details), MS-DOS and PC-DOS Versions 
1.1 and 2.x are currently supported, and 
support for DOS 3.0 and 3.1 is in the 
works. You can install multiple versions 
of DOS with different device drivers on 
the server and boot separate workstations 
from the different versions. A third party is 
working on CP/M Plus, which will allow 
the Tele Video 8-bit micros to attach to the 
network. To the CP/M user, the network 
will look like one large CP/M system. The 


SET LOGIN command will automatically | 


determine which search path to use for CP/ 
M users, so that they will only encounter 
the 8-bit versions of the different pro- 


TeleVideo has plans to release two new 
multi-user products for the PM/16. These 
are network versions of RM COBOL and 
MAI BASIC-4 Business BASIC. A large 
number of accounting and other business 
applications are already available for these 
two languages, so these new products 


should mean a significant increase in the 


applications available for PM/16. 

As effective multi-user software, Tele- 
Video claims DataFlex, Informa, Opti- 
mum, and LAN: Datastore all work well. 
Accounting packages that TeleVideo 
claims are functional on the network 


Steve Kanzler, Robert Cowart, and Alfred Poor 
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include MBSI, MAI Accounting, Info 
Design’s Accounting, and Open Systems. 
A company representative stated that in- 
house testing of 30 or 40 more multi-user 
packages is in progress. Also, a number of 
vertical market software packages for edu- 


| cation, government, medical, and legal 


environments are currently available. 


Hardware 

The Tele Video PM/ 16 uses a dedicated 
file server with its own console, connected 
in a star topology with the workstations. 
Up to 16 workstations may be connected 
to the server, each with its own multicon- 
ductor cable. The cable has six pairs of 
wires, making it much more expensive 
than most cabling for other networks, but 


| capable of higher data exchange. Trans- 


mission speed is rated at 800 Kbits per 
second, using baseband technology. This 
speed is one reason for the system's higher 
price tag per user. 

The file server unit contains two sepa- 
rate processors. A 16-bit 80186 chip han- 
dles the file management, while an 8-bit 
Z80A controls communication with the 
workstations. The server polis each station 
in tum, and if one needs access to the net- 
work, its command is processed. This sys- 
tem is similar to that of a typical main- 
frame network with a front-end processor 
that polls intelligent terminals. It is a fairly 
simple design, which requires less code 
and processes more data in a given time 
than other designs. 

According to the PM/16 documenta- 
tion, the maximum distance between the 
server and a workstation is 450 feet—the 


| length of the longest cable supplied by 


TeleVideo. Thus, the maximum distance 
between workstations is 900 feet, if the 
server is in the middle. Also, an indepen- 
dent manufacturer, Optical Data Systems, 
has developed a fiber-optic modem that 
allows workstations to be up to 6,000 feet 
from the server. (continued) 
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The server has eight ports for worksta- 
tion connections. (To connect all 16 work- 
stations, you must.add an expansion unit, 
which has an additional eight ports.) The 
server also has one serial port and one par- 
allel port for shared printers and another 


LAN FACT FILE:PAV16 


Marketed by: 
TeleVideo Systems, Inc. 
1170 Morse Ave. 
Sunnyvale, CA 94086 
(408) 745-7760 
(408) 471-0255 


Retail Prices 
Starter Kit $799 (optional) 
Interface card (for PC) $ 99 











Dedicated Server $ 8,995 
Cable (per foot) N/A 
Connector N/A 





Expansion Unit $4,995 (8 stations) 
Four-Station Configuration 
$11,390.80 


Hardware Capabllities 
Configurations: 

No. Servers 2-16 

No. Workstations 1-8 

_ Server Type Dedicated 

Memory Min./Max. 

Dedicated Server 256/512K 

XT Server N/A 

Workstation 256/640K 
Shared Peripherals Available: 

Serial Printers 

Parallel Printers 

Plotters 

Hard Disk 

Tape Drive 

Other Mass Storage 

Modems 

RAMdisks 

Other Communications 

Other 


Backup 
Vendor-Supplied 


Tape 
Global? 
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Network Description 
Architecture 


Type 

Speed 

Server Type 
Security 

Logon ID 

File Passwords 
File Protection 
Record Protection 


Diagnostics 
Cable 

Server 
Workstation 
Network/Station 
Auto Reroute 


Software Capabilities 
Operating System: 
Disk Caching 
RAMédisk Support 
System Management 
Others 
Applications: 
Electronic Mail 
Chat 
Utilities 
RAMdisk 


Other 

Print Spooler Features: 
Variable Buffer 
Disk-based 
Change Paper 
Unjam 
Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 


serial port for the system monitor terminal, 
which maintains the network operations. 
Whereas TeleVideo offers an attractive 
terminal with the system, you can use 
almost any standard ASCII terminal. The 
other serial port is designed only for use 









Star 
Baseband 
0.8 Mbit/sec. 
Dedicated 


SSNS 


ONS8S88 
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with a printer or similar peripheral; it can 
not be used to share a modem. 

The server provides shared storage on a 
43-megabyte hard disk, plus a 740K 5- 
inch floppy disk drive. This means a sig- 
nificant amount of data is available for use 
with the network. If you need more space, 
you can add another 43-megabyte drive in 
the expansion unit. 

With so much stored data, making 
backups can become a serious problem. 
Even using quad-density floppies, it 
would still take more than 50 floppies to 
backup the server’s entire hard disk. As 
one possible solution, TeleVideo offers a 
17-megabyte tape cartridge drive in a sep- 
arate unit, which does backup the hard 
disk using a file-by-file method. At a rate 
of 2 minutes per mégabyte, it could still 
take 30 minutes per tape, or about 1% 
hours for a 45-megabyte backup. 

The InfoShare system includes utilities 
that allow you to make backups not just at 
the server, but also from a workstation. 
This means that you could plug a unit into 
a workstation and back up the entire sys- 
tem. One of the high-capacity systems 
with removable media (for example, the 
Bemoulli Box from Iomega, which has 8- 
inch removable 10-megabyte disk car- 
tridges) could be a flexible and fast archiv- 
ing system. 

The PM/16 works with most IBM- 
compatible computers as workstations. A 
minimum of 128K memory is required, 
and you install a PM Interface Card in each 
workstation. TeleVideo claims all IBM 
personal computers (including the AT), 
the Compaq Portable and Deskpro, the 
AT&T, the Columbia, the Eagle, and the 
Corona will all work on the PM. 

One nice feature of the network is that it 
allows many computers to boot off the 
server’s hard disk. You can therefore save 
money by leaving out the disk drives in the 
workstations. TeleVideo offers a diskless 
workstation for this purpose, which sells 
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Most project managers 
want just 3 little things from 
their software: 


Control, control, control. 


If you're a project manager. we know what you face every day. 

Were project managers too. And we created our Project Planner 
software to provide comprehensive support for managers who 
run all kinds of projects .. . in engineered construction, aerospace. 
defense. new product development, data processing. plant 
maintenance and more. 

PRIMAVERA Project Planner™ and Primavision™ Plotter graphics 
give you sophisticated scheduling capabilities for up to 10.000 
activities. resource leveling. cost control. custom reporting. bar 
charts—the works. 

PRIMAVERA PROJECT PLANNER 
Its the most project management you can get from a micro. 


System Requirements: IBM-PC/XT, PC/AT (512k) or compatibles. 














































for $1,995 and comes with 256K memory, 
one serial and one parallel port, and RGB 
and composite-video output jacks. 
TeleVideo has also recently announced 
a 3270 SNA gateway package manufac- 
tured for it by Pathway Design. This pack- 
age will allow up to 15 PCs to communi- 
cate with an IBM mainframe. One of the 
PCs will act as a cluster controller, doing 
the necessary emulation and translation. 


System Software 
InfoShare offers the network manager 
and users a number of tools to make its 
PM/16 a powerful and yet relatively easy- 
to-use system. Certain commands can be 
executed only at the server console, while 
others can be used at the workstations. 
From the server console, the system 
manager can broadcast messages to users 
who have logged on, prevent new users 
from logging on, and log stations off the 
system. These facilities enable the manag- 
er to clear out the system before perform- 
ing routine maintenance, such as backing 
up files. The manager can also control the 
print-spooling functions, such as clearing 
the spooler, rerouting print tasks from one 
printer to another, and even ‘‘rewinding”’ 
a spooled print job so that it may be 
restarted from a few pages back. This last 
feature could be especially handy after a 
paper jam on a long run. The server con- 
sole can even be used to monitor the use of 
the network by the various stations. Up to 
six stations can be tracked at a time, show- 
ing the last five files accessed by each. 
InfoShare provides many security fea- 
tures. The systems manager assigns a vari- 
ety of ‘‘rights’’ to system users. These can 
be at the subdirectory level (which tend to 
continue in effect throughout subsequent 
subdirectories) and the file level. A user 
can have a combination of rights for dif- 
ferent subdirectories and files, such as 
read access, write access, permission to 
open a file, permission to create new files, 


eS PRIMAVERA SYSTEMS, INC. Suite 925 ¢ Two Bala Plaza 
Bala Cynwyd, PA 19004 (215) 667-8600 e TELEX 910 997 0484 


I'm interested OSend working demo ($75 00). 
OSend free brochure. OCall me. 


Name. 
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permission to delete a file, and permission | 
to search a directory. 

Users also can use a variety of com- 
mands. Many commands deal with the 
many levels of security available, since | 
individual users can control who gets sub- | 
sequent access to files and subdirectories | 
that they create. Users can also send mes- 
Sages to each other, via an individual 
workstation, or via all the stations logged 
on at that time. Although no electronic 
mail program is currently available, Tele- 
Video soon plans to announce one. 

But many familiar DOS commands | 
cannot be used within InfoShare. The | 
commands BACKUP, RESTORE, | 
PATH, CHDIR (or CD), PRINT, and 
CHKDSK all have similar options in Info- 
Share that must be learned instead. While 
it is not stated explicitly in the manual, it 
would be wise to remove these command 
files from the system at the start, they are 
not invoked inadvertently. 

On the other hand, some operations are 
easier. For example, you can assign up to 
26 possible ‘‘disks’’ with the NPATH 
command. These can refer to different 
subdirectories within the same drive. This 
feature makes it possible for you to instant- 
ly change to some subdirectory. 

For example, the command NPATH 
L:=SYS.BOB\JAN would create a 
“‘disk’’ L that would, in fact, be the sub- 
directory \BOB\JAN\ on the SYS disk 
(the server disk). Typing L: will take you 
into the \BOB\JAN\ subdirectory, with- 
out typing a number of CD commands. 





InfoShare has sophisticated facilities 
that permit shared access to files, so that 


true multi-user applications can be devel- 


| oped. TeleVideo plans to release a 400- 


page programmer’s manual which prom- 
ises to be much more extensive than any- 
thing Novell presently offers for NetWare. 
Included with the package will be a fioppy 
disk with all the assembly-level routines 
needed for taking advantage of the various 
Styles of record and file locking. This 
should certainly encourage developers of 
multi-user applications. TeleVideo al- 
ready has 600 to 800 dealers who have 
developed their own software under the 
MMOST 8-bit operating system, and the 
company hopes that this programmer’s 
manual will assist these developers to con- 
vert their programs for InfoShare. 


Performance 

The PM/16 has a few performance 
problems. Password menus are confusing, 
since two separate menus are displayed at 
the same time, one at the top of the screen 
and the other at the bottom. This confusion 
may lead you to select top menu choices 
while using the bottom menu prompt. The 
menus can be clearer if they’re displayed 
on separate screens. 

A test of the network with the standard 
applications ran into a few problems. We 
first tested the 2.40 version of dBASE I. It 
is not copy protected, and we experienced 
no problems in uploading it to a public 
volume and loading it. The usual logon 
message was displayed and we tried to set- 
up a data file using the command: 


CREATE testfile <Enter> 


At that point, dBASE flashed the error | 


THROUGHPUT TIMES (in seconas) 
Hardware/ 


Software 


TeleVideo PM/16 








message ‘‘Disk is full” and bumped us 
back out into DOS. Since the free disk 
space exceeded 20 megabytes at the time, 
pethaps dBASE was overstating the case. 
We had similar problems with the multi- 
user version of dBASE I]. We then called 
TeleVideo and Ashton-Tate for assis- 
tance. Both provided ‘‘patches”’ that were 
supposed to take care of the problems, but 
they did not work. We put dBASE aside 
until we got more help. After two visits by 
TeleVideo representatives, receiving a 
new version of the operating system, and 
more patches, dBASE ran smoothly. 
According to TeleVideo, the necessary 
patches are now available, so users should 
not have these problems. 

When testing WordStar, we tried to 
find out how the system handled attempts 
by two or more users to access the same 
text file for editing simultaneously. Usual- 
ly, you define such files as unshareable, 
and the network then flags them as ‘‘in 
use”’ so that other users get a message that 
they are denied access to the file. But what 
happens if someone neglects to mark the 
file to indicate that others are prevented 
from sharing it simultaneously? In that 
case, Tele Video allows both users to bring 
up the file for editing and apparently per- 
mits both users to save their ‘‘version’’ of 
the file using the Ctrl-KD command. 
Upon examining the text files either from 
DOS or upon re-editing them with Word- 
Star, we found that neither user actually 
was able to save a changed version of the 
file. InfoShare apparently decides that 
since both users want the file, and since 
neither has priority over the other, it will 


| protect all parties by making the file ‘‘read 


only”’ for all users. Thus, you must flag 
files properly, or you could lose your revi- 


| sions without getting an error message. 


Installation 
We used several workstation PCs on 
the TeleVideo Personal Mini Network: 
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times faster on your 
IBM Personal 
Computer? 





Now It's possibie...with the new solid state 
MegaRam-PC Disc Emuiator. 

(Worst case access time: 1.2 microseconds.) 
The MegaRam-PC boosts your IBM disc drive 
accesses by more than 200,000 times. Provides 
dramatically increased performance. Compared to 
a floppy disc, the MegaRam-PC reduces access 
time by 267,000. Or, compared to a hard disc, it's 
reduced by 75,000 times. 


Not only that, the MegaRam-PC 

increases data transfer rates by 30 times. 
(0.95 megabytes/second.) 

Lets you move files 30 times faster than with 
floppy discs; 1.5 times faster than with hard discs. 


Just piug in the MegaRam and watch 

your wishes come true. 

With capacities from 0.5 to 8.0 megabytes, the 
MegaRam-PC is supplied with an I/O driver which 
installs into your IBM operating system. It responds 
like another disc drive and is compatible with 
existing software. A battery back-up option is 
available to protect stored data if input power is 
removed. A comprehensive error detection and 
correction option is also available. 
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FIND THE LOWEST 
PRICES IMMEDIATELY!! 


Tired of spending so much of your valuable 
time paging back and forth through this 
magazine, trying to find the lowest mail-order 
prices for the hardware and software you want 
to buy? 

One dealer will rarely have the lowest prices 
for ail the items you need. Naw you're just a 
quick tall-free call away from finding the very 
best prices for each item you're looking far. 


We'll immediately give you the three lowest 


prices listed for an item, alang with the dealer's 
name and the page number it’s on. 


In minutes you can discover a cambination of 
dealers that can save you hundreds of dollars 
on an order. 


This service can be charged to your Master- 
Card, Visa, or American Express card. The 
rates are as follows: 
1-2 Items 
+4 Items 
5-6 Items $30.00 
Each Additional item $ 5.00 
Cail Toll-Free 1-800-441-7277 
In Michigan (1-313-258-5630) 
Hours: 9:00 AM to 9:00 PM EST Mon. thru Sat. 


$10.00 
$20.00 
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two IBM PCs, an Ericsson PC, and a Tele- 
Video diskless PM Workstation. Hard- 
ware installation was a snap; we just 
inserted the PM Interface card into each 
PC and set the interface switch. The 
instructions include a drawing that makes 
switch setting easy. The PM Workstation 
came with the card installed. 

The PM Interface Installation Guide is 
an extremely well-done manual, one of the 
best we’ve seen. Although we did not 
actually install the interface card into a 
TeleVideo Tele-PC or Tele-XT, after 
reviewing the installation manual, we 
heartily concur with TeleVideo’s note, 
which reads, ‘*. . . requires major disas- 
sembly of the system case. THIS 
INSTALLATION SHOULD BE DONE 
BY A QUALIFIED TECHNICIAN.” 

We set all the workstations to boot from 
the PM/16 ROM, except the IBM PCs, 
which had only 64K on the motherboard, 
and required a ROM upgrade from IBM in 
order to take advantage of this feature. 
Later-model PCs with a 256K maximum 
on the motherboard do not require any 
modification. Since we used a star config- 
uration, cabling was a simple task. We 
merely attached one cable from the file 
server to each workstation. Cables are 
available from TeleVideo distributors and 
dealers in fixed lengths from 25 feet up to 
450 feet, which is (the maximum distance 
specified between the workstation and the 
server. 

The only installation problem was con- 
figuring the system console. Our system 
was supplied with a TeleVideo Personal 
Terminal, a standard item in the PM/16 
Starter Kit. This 9-incb screen ASCII ter- 
minal has a nicely implemented, screen- 
oriented setup feature; however, we could 
not find in the manual the parameters for 
parity, handshaking protocol, and word 
length. After some trial and error, we were 
able to establish communication between 
the console and the Personal Mini. Tele- 











Video assured us that a soon-to-be- 
released, new manual has corrected this | 
oversight. The system console is required | 
to install the InfoShare operating system 
onto the server hard disk drive, to config- 
ure and monitor the system, and to run 
utility programs. The system console can- 
not be used to run application programs. 

Serial and parallel printer installation 
was also simple, and in this case, the doc- 
umentation supplied default communica- 
tion parameter settings for the serial print- 
er. These settings can be changed quickly 
with a configuration program. 

We were able to install the operating 
system on the PM/16 smoothly by follow- 
ing the instruction manual and the Install 
menu and using the default installation 
parameters. The software is supplied on 
three 96-tpi floppies (they have twice the 
density of IBM PC floppies). We did have 
one problem during installation that we 
could have avoided if the documentation 
had cautioned us. While one member of 
our team, acting as the system supervisor, 
was still in the process of setting up the 
system, other members found that the net- 
work was operable and immediately began 
to load programs and create files. When | 
the installation was complete and users 
defined with limited access rights, the | 
members found that they could no longer 
get to some of the programs and files that | 
they had created. It took a while to under- 
stand and sort out the chaos that we had 
created. A note prohibiting users from 
signing on as anything other than supervi- 
sor until the installation is complete would 
have been helpful. Manufacturers should 
remember that exuberant users anxious to 
get on and use a new system need some 
protection from themselves. 

We also ran intoa smaller, quirky prob- 
lem. We chose to assign the names, user1, 
user2, and so forth, to our workstation 
users. Later we found that some com- 
mands, such as GRANT, which assigns 








access rights, would separate the names, 
with a space between the word user and 
the following number (for example, user! 
became user 1). The system would then 
respond that there was no sucb user 
defined. Thus, we suggest that you not use 
the word user in your user names. 

This network was one of the easiest to 
install and was very reliable once it was 
operating. We found no instances of file 
corruption or other system trouble. Once 
the system was installed, it did not require 
reinstallation as did several other of the 
networks evaluated in this study. We give 
it high marks for reliability. 


Documentation 

The documentation for the PM/16 sys- 
tem comes in two spiral-bound booklets, 
and though printed with a monospace dai- 
sywheel printer, the format is open and 
easy to read. It has an extensive table of. 
contents in outline form, which is repeated 
in the second volume. Unfortunately, you 
have to do a certain amount of flipping 
back and forth between the two books. 
Both volumes could be greatly improved 
simply by adding an index to each. 

In general, the documentation is clear 
and well written, but suffers in some 
important cases from poor organization. 
For example, the instructions for hardware 
and software installation were reasonably 
good, but were followed by a lengthy dis- 
cussion of the system security features. 
These features are extensive and useful, 
but require understanding and careful 
preparation to use them effectively. We 
would have preferred defaults for these 
options so that we could have proceeded to 
get the system on line. Most first-time 
installers of this system prefer to get going, 
experiment with it, and then make the final 
decisions on system security. 

After the security briefing, we were 
able to log onto the system as system 
supervisor and start to set up the user pass- 
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word and access rights. However, at this 
point, we ran into problems with docu- 
mentation errors and inconsistencies be- 
tween the manual and the actual display 
screens. TeleVideo has assured us that 
these problems will be corrected in the 
next release of its documentation. 

Another poorly organized section, in 
the system manager’s manual, is titled, 
‘*Defining and Saving System Drive Des- 
ignations.”* This section first instructs you 
to ‘“‘learn the NPATH and SETLOGIN 
commands as soon as possible.”’ It then 
gives some lengthy examples which you 
can’t try since, at this point, the system has 
not been installed. It would be more useful 
to walk you through the installation and 
then provide some demonstration files 
with which to try out various commands as 
they are described. 

In contrast, the system console com- 
mands and user commands sections of the 
manual are helpful and easy to understand. 
They provide examples and clarifying 
remarks at appropriate times. The sections 
are organized in a typical reference section 
manner, with the different commands 
listed in alphabetical order. 


Support 

TeleVideo covers all hardware with a 
6-month warranty, including parts and 
labor. The company will accept equipment 
directly from end users, dealers, or distrib- 
utors. Two third-party repair companies, 
TRW and Xerox, offer on-site and depot 
maintenance, and a number of Tele Video 
distributors, such as Arrow, which has 15 
locations and supplies about 400 dealers, 
do their own repairs. 


Distribution and Pricing 

Tele Video is the primary manufacturer 
of this equipment, which has been avail- 
able since June 1984. TeleVideo claims 
that more than 1,000 systems, with an 
average of 4.5 nodes/system, have been 
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shipped to date. Systems are available 
from 35 large distributors in the United 
States and 65 international ones. Dealers 
Arrow, 


TeleVideo will soon make available 
two new servers: a less-powerful, less- 
expensive model, and an upgraded version 
of the current Personal Mini. In the works 
is a technique for tying up to eight PMs 
together into one 256K user system, in 
which each workstation will have access to 
any server. 


Conclusion 

At about $2,473 per node in a four-user 
system, the PM/16 is not low-budget. But 
for about half the price of the Novell ded- 


Develop your OWN IBM’ AT cards 





icated server system, it gives you about the 
same performance. Another attraction is 
that you can buy all the parts of the system 
from TeleVideo, including the PC work- 
stations, which come in various versions: 
four desktop models, a diskless machine, 
and two portables. The portable with one 
floppy disk drive and a network card is 
only $2,295, which gives you a complete 
workstation ready to go. Buying from one 
vendor helps to eliminate the many hassles 
that result from incompatibilities and fin- 
ger pointing. 

Although its number of workstations is 
limited, the PM/16 appears to be a well- 
made, high-speed hardware unit packaged 
with the best network operating a 
we've seen yet. 
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Lotus 1-2-3 $299 
Symphony 425 
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Multiplan 5 135 
Open Access. 369 
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Smartcom Il ....... 109 
Transporter —. 205 
PROFESSIONAL 
Desk Organizer 195 


Harvard Project Manager ... 275 
Compusoft Legal/Software— 


Call for info. 

Real Estate Analyser Il. 175 

Visi Schedule...) ... = 125 
COMPILERS 

Cobo! Compiler ............. 485 

Fortran Compiler 245 

Lattice ‘C’ Compiler ....... . 325 

Microsoft ‘C’ Compiler 325 

Microsoft Pascal Compiler 215 

Macro Assembler... .. 65 

Digital C Basic Compiler 375 

Pascal MT and CPM186 ss 255 
FINANCIAL 

Home Accountant-Apple . 49 

Personal Investor ..... 135 


Accounting Plus 

GL, AP, AR, PR, INV Each 399 
State of the Art 

GL, AP, AR, PR, INV Each 485 
Peachtree GL, AR, AP Each 475 
Think Tank ag on 125 
Data Cell Il (Tax Preparer) . 1125 

WORD PROCESSING 


Bank Street Writer IBM - 55 
Edix/Wordix Each . 129 
Peach Text 5000 245 
Pfs: File .... 1s eevee 84 
Pfs: Report A 79 
Multimate . 275 
Volkswriter Deluxe 162 
Word Perfect ..... 275 


Wordstar Pro w/Correctstar 299 





COMPUTERS 
IBM PC 64K/1DD/Ctrl Cd $1545 
IBM PC/XT 128K — .. 3495 
IBM Portable. 2195 
Apple llc... ... wim 1145 
Apple tle 80 col & Mon. 1295 
Macintosh 
w/Imagewriter Printer . 2595 
DISK DRIVES 
Teac Half Height Be 165 
Tandon 100-2 195 
HARD DISKS 
Tall Grass 12 Mgb sz 2245 
Pegasus 10 Mgb (Internal) 1095 
lomega 10 Mgb . . call 
Everex/Cogito 10 Mgb........... 995 
PRINTERS 
Epson FX100 . 695 
IBM Parellel Printer Cable 29 
LQ 1500 .. — 1145 
NEC 3550 . 1675 
Okidata 92P 409 
Qume 1140 plus 1435 
MONITORS 
Amdek 12” 310A 169 
Amdek Color Il RGB Hi-Res 399 
Princeton RGB Hi-Res 485 
IBM Monochrome 235 
IBM color — 565 
MODEMS 
Smart Mod. 300 w/Smartcom 245 
Smart Mod. 1200. 495 
Smart Mod. 1200B ... 429 
J-Cat F es 99 
Smart Cat 103 . 169 
Smart Cat 103/212 425 
HARDWARE & PERIPHERALS 
Megaplus 64K. 265 
Six Pac Plus 64K 265 
Quadboard Il .. 285 
Orchid Blossom 255 
64K Ram Chips ..... 45 
Techmar Graphics 525 
Hercules Graphics . 335 
Plantronics 395 
TB 2 335 
Intel 80/87 Chip 175 
Orange ....... 94 
Peach. .... ; 64 
Irma Board ....... 895 
Compuguard call 
Kraft Joysticks 35 
TG Joysticks 35 
Hayes Mach III Joysticks 39 
PC Mouse w/Software .... 165 
NETWORK 
Orchid PC Net... 345 
PC Net w/Blossom ..... 525 
COMMUNICATIONS 
AST 3780 635 
AST 5251 .. 545 
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Net/One 


The Ungermann-Bass microcomputer network, 
Net/One offers a wide range of software, including 
Diskshare, Mailshare, Printshare, and CROSSTALK. 


plier of mainframe and minicomput- | 


U ngermann-Bass, a well-known sup- 


er networks, has now extended its 
offerings to include a microcomputer-ori- 
ented network. Net/One follows the 
Ethemet protocol at its lowest levels, but it 


uses the Ungermann-Bass technology for | 


the higher levels. 

Net/One is available in either a base- 
band or broadband configuration. In either 
case, the primary interface to the network 
is Ungermann-Bass’s Network Interface 
Unit (NIU) board for the IBM PC, XT, or 
AT. The NIU is a full-length single card 
with a 15-pin connector on the rear panel 
for connection to the network and an LED 
that is used to indicate a fault condition 


during normal operation. The NIU has an | 


on-board 80186 to provide the intelligence 
for the network interface. Ungermann- 
Bass has indicated that a **dumb”’ inter- 
face card, which will be called the NIC, 
will be available in the first quarter of 
1985; this card should help reduce the high 
cost of the current system. 

Several jumpers on the NIU can adjust 
such parameters as the port address range, 
a memory window starting address, a 
direct memory access request, and the 


interrupt channel the board uses. These do | 


not need to be changed unless the host PC 


has more than 512K RAM. This is dis- | 


cussed only in an appendix to the manual, 
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the main installation guide claims that the 
jumpers probably don’t need adjustment. 
In these days of ever-greater memory in 
the average PC, we believe Ungermann- 
Bass should make the need for rejumper- 
ing with large-memory computers more 
prominent. 

If a broadband network is being used, a 
special broadband modem card must be 
installed as well. The NIU and broadband 
modem cards are linked together with a 
short ribbon cable. The broadband modem 
card has two F-type cable-TV connectors 
that are used with standard 75-ohm RG- 
59/U video cable. Ungermann-Bass rec- 
ommends that you use cable with four 
shields for improved isolation of radiated 
or collected RF energy that could corrupt 
data transmission. 


Installing the Network 

Actual connection to either the base- 
band or broadband network is straightfor- 
ward. Baseband connections are made to a 
transceiver attached to the network cable. 
The transceiver gets its power from the 
NIU and is often installed in air-condition- 
ing vents. Accordingly, the transceiver is 
subject to fire codes, which helps account 
for its costs. Interestingly, the Unger- 
mann-Bass baseband system can use either 
wire or fiber-optic cable for the network 
itself. Fiber optics offer no particular 
advantage in a small computer network, 
but optical cable is ideal for shielded Tem- 





pest military applications and can accom- 
modate future bandwidth expansion better 
than regular cable. 

Connecting the NIU board and the 
transceiver with a 15-pin cable is all that is 
involved. In a broadband network, two 
options are available: single cable and dual 
cable. The first method uses one cable to 
both send and receive data, while the dual 
cable configuration is bidirectional. In 
either case, the necessary cable(s) runs 
from the broadband modem card to a con- 
nection point, called a ‘‘multitap.”’ 

Making the various connections is very 
simple, assuming the network cable itself 
and the necessary transceivers or multitaps 
have been installed. The actual installation 
is a plug-in-and-run operation—at least 
from a hardware point of view. 

Configuring the network software is 
not quite as simple. Nothing is mystical 
about the many steps that must be taken, 
but a thorough familiarity with DOS and 
full understanding of the concept of net- 
working are essential. Ungermann-Bass 
provides step-by-step instructions, but the 
lack of explanations of what’s going on 
hinders insight into the processes in- 
volved. 

Basically, to bring the network up, the 
installer must get the server station going 
first, adjust its configuration, and then pre- 
pare boot disks for each network station. 
Once the network is installed, much of the 
control of network resources is left to the 
Network Manager—a person who is pro- 
vided with a set of management utilities 
that assist him with allocating network 
resources, such as shared printers and 
shared hard disks. 

The Network Manager can either allow 
each user to adjust many of his operating 
parameters or can create tumkey boot 
disks that do not allow such manipulation. 
Since the average user doesn’t have the 
expertise to set the necessary parameters, 
turnkey disks configured by the Manager 
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are by far the most likely situation. 

Besides setting up the basic configura- 
tion and creating the boot disks for each 
user, the Network Manager can control 
usage of the hard disks that are attached to 
the network and control how attached 


LAN FACT FILE: NET/ONE 


Marketed by: 
Ungermann-Bass 
3990 Freedom Circle 
Santa Clara, CA 95050 
(408) 496-0111 


Retail Prices 
Starter Kit 
Workstation 
Server Station 
Dedicated Server 
Cable (per foot) 
Transceiver 
Repeater 


N/A 
$ 595 
$ 1,095 
N/A 
N/A 
$ 395 
$ 1,475 


Four-Station Configuration $ 8,670 


Hardware Capabilities 
Configurations: 

No. Servers 

No. Workstations 
Server Type 
Memory Min./Max. 

Dedicated Server 

XT Server 

Workstation 
Shared Peripherals Available: 

Serial Printers 

Parallel Printers 

Plotters 

Hard Disk 

Tape Drive 

Other Mass Storage 

Modems 

RAMdisks 

Other Communications 

Other 


Backup 
Vendor-Supplied 
Tape 

Global? 


1-unlimited 
I-unlimited 
XT 


128/640K 
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printers are used across the network. A 
comprehensive, menu-driven utility, 
called HDMGR, creates and deletes disk 
volumes, controls passwords and access to 
volumes, removes the gaps on the disk left 
by volume deletion, moves files between 


Network Description 
Architecture Bus 
Type Base/Broadband 
Speed (base/broad) 10/5 Mbits/sec. 


Server Type XT 


Security 

Logon ID 

File Passwords 
File Protection 
Record Protection 


Diagnostics 
Cable 

Server 
Workstation 
Network/Station 
Auto Reroute 


Software Capabilities 
Operating System: 
Disk Caching 
RAMdisk Support 
System Management 
Others 
Applications: 
Electronic Mail 
Chat 
Utilities 
RAMdisk 
Other 
Print Spooler Features: 
Variable Buffer 
RAM-based 
Change Paper 
Unjam 
Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 


NSS 


SSS 
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Operating systems sharing a hard disk, and 
so forth. Similarly, printer characteristics, 
queues, and other printing details are han- 
dled by the program PRNMGR. 

Overall, the process of setting up and 
managing both the hardware and software 
is not very difficult for an experienced 
microcomputer user and should not 
present any major problems for the EDP or 
MIS personnel who might manage Net/ 
One installations. However, the required 
knowledge and skills are clearly beyond 
the scope of new PC users, so Ungermann- 
Bass’s assumption that a Network Manag- 
er will be available should be taken seri- 
ously. 


Disk Sharing 

The Net/One Diskshare network-serv- 
er software offers a wide range of features 
but also has an expensive price tag. The 
software can incorporate multiple servers 
with multiple hard disks and provides con- 
venient functions for manipulating the 
space on the shared disk resources. 

Diskshare uses volumes, directories, 
pathnames, and a working directory, but 
these terms have special meanings with 
this network; for example, a Net/One 


* directory is not like a normal DOS direc- 


tory. A volume is a contiguous area on a 
hard disk and is designated by a name of 
up to 16 characters. A Net/One directory 
is a special form of volume that points to 
the location of other disk volumes. And, 
similar to DOS’s, Net/One’s pathnames 
and working directories indicate the posi- 
tion of a volume in use on a hierarchical 
tree. i 

Volumes must be ‘‘mounted’’ before 
they can be used. The mounting process 
forges a network connection between the 
user’s workstation and wherever the data 
is located on a server station. Each user 
can have up to six volumes mounted at one 
time, including the floppy drives at the 
workstation if desired. The Network Man- 
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ager determines whether a given user can 


choose or change the volumes that are | 


mounted on his workstation by allowing 
him access to the Boot Options menu; if 
not, the Network Manager preselects the 
volumes for each user and provides a turn- 
key boot disk instead. 

The relatively elaborate security ar- 
rangements on Net/One involve boot disks 
and passwords on multiple levels. You 
must log onto the system with your own 
personal boot disks, which are imbedded 


with your logon ID and password, as well 


as such system parameters as the amount 


of memory in your workstation. Once on | 


the network, you may enjoy public access, 
group access, or private access to particu- 
lar drives or volumes. Access can consist 
of no access or read-only, write-only, or 
read-write access. Certain operations, 
such as creating or deleting a volume, 
require write access to both the volume 
and the next higher level, the directory. 
Mail volumes are also password protected 
to discourage violations of privacy. And in 
some situations, default passwords can be 
used to minimize typing and inconve- 
nience. Net/One’s password provisions 
are not up to the most stringent standards 
of the mainframe world but, on the whole, 
are better than the security provisions of 
many other microcomputer-oriented net- 
works. 

Ungermann-Bass provides a selection 
of utilities to control the Diskshare pro- 
cess. Diskshare volumes can be backed up 
to floppy disks or restored from floppy 
disk to hard disk. (Note: These are intend- 
ed for use with DOS 1.1, which has no 
backup or restore programs of its own; 
with DOS 2.x, the normal DOS BACKUP 


and RESTORE commands work fine.) 
Other programs format floppies or hard | 





disk volumes, copy a floppy disk onto a | 


hard disk or another floppy, compare the 
contents of two files, mount or dismount 


volumes, and park the hard disk drive 
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heads. The various utilities are well done | 


and easy to use. 


Electronic Mail 

Net/One’s Mailshare is a_ well- 
designed, flexible, and handy program. It 
provides a rather primitive built-in editor 
with limited capablities to write short 
memos, however, you can also use an 


as | te 


here’s no lack of 
sophistication in 
Net/One’s Printshare 
program, which 
practically defies you 
to think of a spooling 
task that it would be 
unable to perform. 


2 


external word processor to prepare text to 
load into the Mailshare program. A mes- 
sage that exceeds 60 lines must be trans- 
mitted as an enclosure, which is an attach- 
ment that can also include any type of data 
file. Up to ten enclosures can be appended 
to each letter. 

Messages can be addressed to a single 
recipient, multiple recipients (up to a max- 
imum of 20), or to a distribution list that is 
predefined by the Network Manager. You 
can also use the remote mail capability to 


THROUGHPUT TIMES (in seconds) 


Hardware/ 
Software 


UBI Net/One 





| 


Development 


al 


direct mail to users on other computer net- 
works via a modem. Net/One has a pleas- 
ant, unobtrusive way of informing you that 
mail has been received, and it allows you, 
in return, to see whether or not the mes- 
sages you have sent have been read. Mes- 
sages are easily saved, printed, and/or 
purged. 

Overall, Mailshare works smoothly 
and well. The only major flaw is the lim- 
ited text editor; if you’re fluent with most 
word processors, you probably won’t 
mind it, but typical network users will 
yeam for a more sophisticated editing 
tool. 


Print Spooling 

There’s no lack of sophistication in the 
Printshare program, which practically 
defies you to think of a spooling task that it 
can’t perform. Files can be printed as nor- 
mal text, which are compressed by the 
elimination of trailing blanks, or they can 
be printed as an absolute binary image, 
which is useful for printing data on plotters 
or graphics printers. Output can be direct- 
ed to a default network printer that is spec- 
ified by the Network Manager, a default 
user printer, or to another specified printer 
anywhere on the network. 

In addition to displaying your own print 
queue, you can also display another user’s 
queue, composite queues for individual 
printers, or all the files that are waiting to 
be printed on all the printers in the net- 
work. In other words, you can minimize 
the time that is required for completion of 
the printing task by evaluating which 
printer has the least backlog and directing 
your file to it. One of the most attractive 
features of the print spooler is that it pro- 
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Run Lotus from 


HardRunner™ allows you torun Lotus™ 1-2-3™ and 
Symphony™ from your hard-disk without putting your 
Lotus System Disk in Drive A. 

HardRunner isa self-installing utility program that allows 
you to run Lotus 1-2-3 (version 1A) and Symphony (version 1.0) 
right off your hard-disk! HardRunner lets you use your hard- 
disk system the way it was designed to be used! 

HardRunner makes absolutely no alterations to your Lotus or 
Symphony programs. Quit worrying about losing or destroying 
your System Program Diskettes. Avoid the hassle of placing a 
Diskette in Drive A in order toruna program that already 
resides on your hard disk. So order HardRunner today and put 
your System Program Diskette safely away. 

HardRunner works with the IBM® PC, XT and AT, true 
compatibles, and the TI™ Professional. PC or MS DOS version 
2.0 or higher is required. 

Sorun with the Best! Run with HardRunner! 24 hour Toll 
Free 1-800-453-5433. In Utah call 1-800-662-2500. 
ee ee 
| ™§) Please send me your new 

HardRunner frau utility. $29.95 
($29.95 plus $5.00 shipping and handling) 
Utah residents add 5% % sales tax. 
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State 





Enclose check, money order or 
VISA/Mastercharge #__ 
Nostradamus, P.O. Box 3167, Ogden, Utah 84409 
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vides an estimate of when each file in the 
print queue will be completed; the estimate 
is based on the printer’s baud rate, which is 
programmed by the Network Manager. 
One of the major drawbacks to sharing a 
printer is the level of unpredictability it 


= : ee 


everal aspects of 
Net/One’s screen design 
and documentation 
make its user interface 
considerably less than 
exemplary. 


imposes, but Net/One’s documentation 
reduces this burden of uncertainty. 

At any time, you can cancel the print- 
ing of selected files or terminate printing 
of all your files. If a mishap (such as a 
printer jam) occurs, the printer picks up 
where it left off and automatically reprints 
the beginning of the file again on the 
assumption that the previous hard copy is 
probably flawed—a sensible approach to 
handling the inevitable difficulties with 
paper handling and printers in general. 
The Network Manager has further capabil- 
ities: he can pause a printer in the middle of 
a job, restart or abandon a job, and reset 
the printer. These functions help him to 
contend with the inevitable hardware 
problems that printers present. 


Communications Capability 
Ungermann-Bass offers a specially 
modified version of the popular CROSS- 
TALK telecommunications software (note 
that off-the-shelf CROSSTALK won't 
work). This package permits a workstation 
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to emulate a terminal and to transfer files 
across the network. The availability of 
CROSSTALK is an important enhance- 
ment that allows microcomputers to com- 
municate with mainframes and minicom- 
puters that are connected to the network. 
The Net/One version appears to be very 
similar to the standard CROSSTALK, 
which justifiably has an excellent reputa- 
tion as perhaps the best modem program 
available. It is command driven rather than 
menu driven, but the meanings of its sim- 
ple two-letter mnemonic commands are 
indicated on the screen, and excellent on- 
line help is also available. 


User Interface 

While Net/One’s capabilities are exten- 
sive and its operation is smooth, the user 
interface does not quite meet the standards 
of the rest of the system. Several aspects of 
both the screen design and the documen- 
tation make it considerably less than 
exemplary. The Net/One software is 
something of a patchwork quilt: Diskshare 
and Printshare were acquired from Da- 
vong, Mailshare from Software Connec- 
tions, and CROSSTALK from Microstuf. 
Unfortunately, Ungermann-Bass has not 
surmounted the inconsistencies between 
the individual software elements. Some 
very distinct differences in the feel and 
operation of the various programs can lead 
to discomfort or downright confusion. 

The screens are generally legible and 
intelligible, but differences in appearance 
make the software seem disjointed. Dur- 
ing the software installation, the screen 
haphazardly flips in and out of reverse vid- 
eo— it looks pretty hokey. Another annoy- 
ance is the ugly Mailshare logon screen, 
which demands you press the Return key 
before the program will do any useful 
work. Waiting for the display to fill with 
this ungainly facade every time the elec- 
tronic mail program is started could 
become a really irritating part of working 
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Guaranteed 


Super Encryptor™ guaran- 
tees the privacy of your 
sensitive personal com- 
puter files whether they are 
stored on diskettes or hard 
disks. Our pure software 
solution that exceeds The 
United States Government 
DES Computer Standard is 
effective, quick and easy to 
use. Secure your informa- 
tion for as little as $49.95. To 
order or obtain the name of 
your nearest dealer call 
(408) 395-7900. And don’t 
forget to ask about our 
Paris challenge offer. 


We guarantee you'll like 
Super Encryptor™ and any- 
body trying to invade your 
privacy won’t. 


We make it impossibie. 


Qogicti n 


Obsidian Computer Systems 
236 North Santa Cruz Ave., Suite 243 
Los Gatos, Ca 95030 
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WHY WOULD ANY SANE PERSON 
SPEND $199 FOR A BetterBASIC 


SYSTEM WHEN DOS’s IS FREE? 


HERE ARE 10 REASONS: 
TEST YOUR SANITY 


1, Full suppart far 640K memary 2. Structured language with BASIC syntax 
3. Separately campiled pragram madules 4. Speed: FAST 5. Extensibility 
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re Sa Se ee] 
CIRCLE 214 ON READER SERVICE CARD 


BetierBASIC 13.0 trademark of 


Runtime System: $250 
Sample Disk: $10 


MosterCard. VISA PO Checks, 
Money Orders, an 


Summit Soltware Technology, Inc 
NBM PC, IBM PC/XT and PC/DOS 


8 o trodemork of Microsoll Corp. 












'g 


TAKE ~~. 
NOTE 





Create an educated and 
aware custamer with ‘ 

PC! Every issue brings your fill 
customer new ways of 
using their micracamputer PLUS it's a “silent sales- 
persan,” helping users select new peripherals, saft- 
ware and hardware. If youre interested in o law 
ticket item that's efficient, effective and profitable, 
call us taday! CALL 212- 503-5380! 
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with this network. 

Hawever, in other respects, the Mail- 
share user interface is good. For instance, 
the combination of the message template 
and the command line enables the program 
ta stand firmly on its awn feet—it doesn’t 
require the manual to prop it up. On the 
other hand, the Printshare and the Disk- 





he Mailshare user 
interface is good. But 
the Printshare and 
Diskshare utilities 
provide intimidating 
options that will be 
beyond the 
comprehension 

of many users. 


share utilities confront you with an array 
of intimidating options that will be beyand 
the comprehension of many users. For 
example, the general form of the PRINT 
command in Printshare is 


print /?/t/c/m/a/@/*/$ 


<filename> 


A command line might have offered a bet- 
ter way to implement the options than 
these arbitrary abbreviations. A help 
screen is available to explain each argu- 
ment, but it doesn’t redeem this quite 
unfriendly structure. 

Overall, Printshare’s user interface is a 
generation behind Mailshare. This is par- 
ticularly unfortunate because printing is 
inherently a time-consuming process, and 
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a user’s spooling mistakes can waste not 
only his time but the time of other hapless 
users who are waiting for their turn on the 
printer. 


Documentation 

Net/One’s documentation is good in 
some respects and surprisingly unsuccess- 
ful in others. Three types of manuals 


accompany the system: 8'4-by-11 printer | 
output manual that documents cable instal- 


lation procedures (one manual for base- 
band and another for broadband); a net- 
work administrator’s user’s guide of simi- 
lar format (stamped ‘‘preliminary’’); and 
an IBM-format user’s guide. The user’s 
guide is typeset and well laid out, with two 
colors that are discreetly but advanta- 
geously used. The user manual has tab 
dividers for individual sections, but none 
of the manuals is indexed. 

Ungermann-Bass does a good job of 
documenting the hardware aspects of Net/ 
One. While they are not handsome, the 
cabling manuals are thorough and straight- 
forward. The hardware installation proce- 
dure for the workstation is presented in the 
user’s guide in a clear step-by-step fash- 
ion, with well-emphasized cautions and 
good illustrations. 

The greatest strength of the administra- 
tor’s manual and the software portion of 
the user’s guide is their accuracy. These 
manuals may not tell you everything you’d 
like to know, but they don’t often lead you 
astray. One crucial omission in the version 
of the administrator’s manual that came 
with the system was corrected in an errata 
sheet that accompanied this same manual a 
week later: a clear indication of the docu- 
mentation team’s attentiveness. 

In most other areas, the user’s guide is 
far superior to the administrator’s guide. 
But, even though the latter is an early ver- 
sion of a manual that will hopefully be 
cleaned up, it is nonetheless hampered by 


crucial deficiencies. The manual focuses | 
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entirely on step-by-step procedures and 
doesn’t include any explanations and 
guidelines. Net/One gives the Network 
Manager much greater powers and respon- 


| siblities than other users; therefore, the 


Manager needs a correspondingly greater 
understanding of the system. Unfortunate- 
ly, the administrator’s guide adds almost 
nothing to the short description of the net- 
work that appears in the user’s guide, and 





he greatest strength of 
the administrator's 
manual and the software 
portion of the user's 
guide is their accuracy. 


the brief essay on the structure of the 
shared hard disk and system security is 
quite insufficient even for a network user, 
much less a Network Manager. 

The administrator’s guide provides 
clear cookbook procedures for a number 
of necessary tasks. At certain points, the 
instructions even anticipate what might go 
wrong and suggest solutions. But proce- 
dures must be supplemented by more the- 
oretical material that puts the directions in 
context and gives meaning to these 
actions; in this respect, the administrator’s 
guide is a woeful failure. 

This manual is equally unsatisfactory 
as a source of guidance. The Network 
Manager has to make important choices 
regarding the allocation of network 
resources, the degree of autonomy indi- 
vidual users will enjoy, and so forth. And 
to make sound decisions, the Manager 
needs information about alternatives and 
their implications. We believe examples 

































and models could efficiently present this 
kind of information, especially if the man- 
ual includes a discussion of pros and cons. 
Here again, the administrator’s guide 
comes up empty. 

The Net/One user’s guide suffers from 
similar shortcomings, but this manual has 
a smaller job to do and its deficiencies are 
on a lesser scale. What’s most puzzling 
about this manual is the imbalance 
between the 20 pages that are devoted to 
describing Mailshare (a very friendly pro- 
gram) and the nine sketchy pages that are 
devoted to Printshare (a far less congenial 
piece of software). We believe these pro- 
portions should have been reversed. Tuto- 
tials, as well as a summary of commands, 
would have been a considerable help in 
this manual. Furthermore, typographical 
errors are sprinkled throughout the typeset 
text. And what can you say about a list of 
error messages where 5 out of 15 messages 
end with the warning: “‘No corrective 
action is possible.’’ Do you consign Net/ 
One to the Computer Swap Meet at this 
point? We think a good network deserves 
better documentation. 


Future Developments 

Ungermann-Bass is not unaware of the 
lack of consistency among the various 
software packages. They plan to improve 
the user interface by providing a more 
coherent command approach, possibly 
through a user shell that would supervise 
the operation of all the other system soft- 
ware. 

As this article goes to press, Microsoft 
has just announced its networking system, 
MSNET. Ungermann-Bass immediately 
announced its plans to produce drivers that 
will make Net/One compatible with 
MSNET. At a time when IBM has finally 
clarified its networking plans, the LAN 
industry seems to be coalescing into a 
smaller number of distinct camps. The 
emergence of increasing commonality be- 
































tween systems helps assure current pur- 
chasers that their investments will have 
increased longevity and can only be con- 
sidered a welcome development. 

Nev/One is not cheap when compared 
with similar products. But to remain com- 
petitive as network hardware costs de- 
cline, Ungermann-Bass has announced the 
Network Interface Card that was men- 
tioned earlier. This card will significantly 
reduce the cost of a Net/One node. 

Ungermann-Bass has earned an envi- 
able reputation in the mainframe and mini- 
computer networking arena, but it is some- 
what new to microcomputer-oriented net- 
works. Its heavyweight background is 
manifested in the excellence of its field 
engineering and support staff and also in 
the cost of its systems. 

Net/One works beautifully in most 
respects. While improvements are needed 
in documetation and the user interface, it is 


better with continued 
development from 
Ungermann-Base. 


perhaps comforting to work with software 
from a company with extensive network- 
ing experience moving down to the micro- 
computing environment rather than one 
that is stretching to move up from small 
computers to the more demanding world 
of complex networks. Net/One is a fine 
product that should get even better with the 
continued development that Ungermann- 
Bass will assuredly provide. a 
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X-Net 


They say you can’t be too rich or too thin, but for an 
LAN product such as X-Net, thinness has advantages 


and disadvantages. 


“‘thin.’’ It uses a thin wire to connect 

the systems in the network, its man- 
ual is thin, the price could be described as 
thin (inexpensive), and the network soft- 
ware has only a thin layer of support. I 
don’t mean to imply that X-Net isn’t a 
good network; for certain installations and 
applications, it may be all you’ll ever need 
in a network. X-Net is a capable system 
and probably the least expensive network 
you can buy. But, the old adage notwith- 
standing, X-Net isn’t as easy to install or 
use as its thin manual and software-com- 
mand list imply. 


T: operative word for X-Net is 


X-Net Functions 

X-Net is a fully distributed, ‘‘peer’’ 
network—it doesn’t use a dedicated PC or 
specialized machine as a file server or net- 
work controller. One machine in an X-Net 
system holds a diskette with a security file 
containing the user passwords, but other- 
wise every station in the network is equal 
to every other station in capability and 
function. The operator of any PC on the 
network can use the disk drives, printer, or 


THROUGHPUT TIMES (in seconds) 
Hardware/ 
Software 


X-Comp X-Net 


Frank J. Derfler, Jr. 





Development 


RS-232C serial device of any other station 
on the system. The network software used 
in a particular station can be adjusted to 
control which drives and devices from that 
station are available through the network. 
The software allows you to make particu- 
lar files unavailable to the network, but 
otherwise all of the disk and peripheral 
resources of every computer on the net- 
work are available to any station. 

With proper application software, X- 
Net can provide multi-user access to a file 
and can regulate the access to individual 
records in that file. The X-Net literature 
says applications software written for the 
PCnet system will work on X-Net, so 
some applications software is available. 

The X-Net software allows you to call 
for and run a program residing on any disk 
drive in the network, but it allows only one 
user at a time to access a given file. The 
network software has some capability to 
keep more than one user from writing to a 
file at a time, but the major responsibility 
for file sharing is placed on the applica- 
tions software. Unfortunately, X-Net 
comes with no applications software other 


LAN: 


Productivity Datastore 
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than the initialization program and the files 
needed to establish basic network func- 
tions, such as security and printing. The 
network software does not give you any 
ability to chat between users, send elec- 
tronic mail, create a print queue, or per- 
form other functions considered part of 


moder network operations. 


Hardware 


The X-Net system hardware is quite 
simple. You merely slip a circuit card into 
a full-size expansion slot (not an XT short 
slot) in a PC or compatible and connect the 
cards in the networked computers with a 
single pair of wires. This pair of wires 
forms a bus operating at 2.5 megabits per 
second. The maximum cable length 
between nodes is 600 feet, but the manu- 
facturer markets a repeater that can regen- 
erate and retransmit the signal in 600-foot 
increments. The company claims to have 
strung PCs and repeaters together in a 
10,000-foot system without degradation. 
The installation kit doesn't include any 
sort of a wall-mounted socket for connec- 
tion to the network; the network wires go 
into and out of the card in each PC. If you 
have to remove a machine from the net- 
work, you can easily plug the cables 
together so that machines further down the 


bus are not isolated. 


The X-Net program files must always 
reside in one drive of every PC on the 
system. Since the program disk is nearly 
full, this means you effectively lose the 
use of one drive on every networked PC 
that doesn’t have a hard disk. In some 
applications this can be a significant draw- 
back, but it isn’t too bad if one or more 
hard disk systems are available for sharing 
on the network. Another altemative is to 
invest in a PROM chip containing the net- 
work software. This chip can be inserted 
into the PC, and the software can run from 
the PROM instead of tying up a disk 
drive. (continued) 
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THE RAPID PACE 
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pace with the dynamics ol t 


Your cartridg tained data bases go wil t 

The.fern 2x, Available for the IBM PC, XT, and most compatibles. 

Fonthe dealer nearest you, call 1-800-556-1234 ext. 215. In California 
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XComp recommends that computers 
assigned to the network have a minimum 
of 256K RAM. This provides some useful 
RAM space beyond what’s consumed by 
the networking software. 

XComp has announced a hardware 


LAN FACT FILE:X-NET 


Marketed by: 
Xcomp 
4223 Ponderosa Ave. 
San Diego, CA 92123 
(619) 573-0077 


Retail Prices 
Starter Kit 
Workstation 
Server Station 
Dedicated Server 
Cable (per foot) 
Connector 
Repeater 


$ 995 
$ 395 
N/A 
N/A 
25¢ 
N/A 
$ 395 


Four-Station Configuration $ 6,180 


Hardware Capabilities 
Configurations: 
No. Servers 
No. Workstations 
Server Type 
Memory Min./Max. 
Dedicated Server 
XT Server 110/640K 
Workstation 110/640K 
Shared Peripherals Available: 
Serial Printers 
Parallel Printers 
Plotters 
Hard Disk 
Tape Drive 
Other Mass Storage 
Modems 
RAMdisks 
Other Communications 
Other 


Backup 
Vendor-Supplied 
Disk 

Global? 


N/A 
2-255 
XT 


N/A 


SISNSOSRNSS 


SSS 
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SOS 


add-on product for the IBM PCjr that al- 
lows it to enter an X-Net network; it 
includes a parallel port and has room for a 
hard disk controller and additional memo- 


Network Description 
Architecture 
Type 
Speed 
Server Type 


Bus 
Baseband 
2.5 Mbits/sec. 


ie 


Security 

Logon ID 

File Passwords 
File Protection 
Record Protection 


SNSN 


Diagnostics 
Cable 

Server 
Workstation 
Network/Station 
Auto Reroute 


ON000 


Software Capabilities 
Operating System: 
Disk Caching 
RAMdisk Support 
System Management 
Others 
Applications: 
Electronic Mail 
Chat 
Utilities 
RAMdisk 
Other 
Print Spooler Features: 
Variable Buffer 
Disk-based 
Change Paper 
Unjam 
Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 


SSO 


SOSOSSO80 SSO 











Software 

The X-Net system software is ‘‘thin- 
nest’’ in the area of network contro] and 
reporting. The software generates no real 
report of network status, and nothing tells 
you about the number of message trans- 
mission tries and failures on the network. 
A menu describing the computer systems 
on the network and their available periph- 
eral devices would have been useful. 

Each network station operator has only 


| a handful of commands to use, but the 


X-Net program does allow the person set- 
ting up the network to create strings of 
multicharacter commands. These com- 
mand strings can be sent by pressing a 
single key, making it easy for an inexpe- 
Tienced operator to access a disk drive or 
printer that’s hooked up to any computer in 
the network. The network software would 
be very cumbersome to use without this 
macro capability, but this heavy reliance 
on specially created and stored strings 
means that a lot of work must be done by 
the person who sets up the network. It also 
means that you need a programmer to 
make even minor changes in the network 
configuration. 

X-Net reliably and quickly copies files 
and sends copy to a printer attached to 
another computer in the network. But if 
several stations try to access the same disk 
drive or printer at the same time, a DOS 
error message will appear on the screen of 
one or more of the computers, asking if 
you want to abort, ignore, or retry the 
action. Since the network software does 
not buffer or queue requests, DOS treats 
requests to use a busy device as errors. The 
options offered by the DOS error message 
are fairly clear, but the message is still 
intimidating and frustrating to anyone who 
receives it without explanation. 

The network software can’t send even 
short messages between network stations, 
SO it isn’t possible to use the network to ask 
if a printer is busy or to notify stations on 
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the network that an operator wants to make 
a significant change, such as shutting 
down and going home. The importance of 
the ability to send short messages depends 
on the physical environments of the net- 
work. In many instances users can either 
see or ask if a device is available. In situ- 
ations where network units are in different 
rooms or on different floors, however, this 
limitation could be significant. 


Installation 

Installing the hardware is fairly simple, 
but you do have to be careful of possible 
conflicts between add-on PC hardware 
and the X-Net hardware. Our PC Maga- 
zine test system experienced problems 
between the X-Net controller card and an 
old Quadram Quadboard. According to 
XComp, the conflict exists with older add- 
on memory cards from several manufac- 
turers. The memory cards use an interrupt 
message that is also used by the network 
cards—meaning that the network cards 
can’t communicate effectively. Luckily, 
this is the only installation problem you’re 
likely to run into. 

I can’t say the same for the software. 
An XComp spokesman says the company 
plans to release a menu-driven installation 
package, which should make things easi- 
er. But, given the programs and documen- 
tation 1 evaluated, I would estimate that it 
would take a person with a good working 
knowledge of MS-DOS 2.0 3 full work 
days to set up an X-Net network with just a 
few stations on it. 

X-Net makes good use of the subdirec- 
tory capabilities of PC-DOS. Each station 
on the network sees the network as the Z: 
drive. Every station on the network is a 
subdirectory of the Z: drive, and each 
drive or printer on each station is a further 
subdirectory. Once you understand the 
concept, you realize that you can use the 
DOS change directory command to access 
any station on the network. By stringing 





PC MAGAZINE ® FEBRUARY 5, 1985 


THE BRIEFCASE 
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Your business needs more data base versatility than you get from hard disk systems, 
verse help your people work more produc vherever they are, Or go. 
Your business >» Bernoulli Box,” a storage system that lets you build and 
backup data bases—for payroll, accounting, marketing—on rugged, 
interché megabyte cartridges. 


It works more re! reliably, quickly, and flexibly than hard disk alternatives—without head 
crashes. And it works on the IBM PC, XT, and most compatibles. 
For the dealer nearest you, call 1-800-556-1234 ext. 215. In California 


call 1-800-441-2345 ext. 215; 
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Now anyone with an IBM PC or 
compatible can profit from the 
business planning techniques 
used by the most successful cor- 
porations in the world. And yau 
dont have to be an expert ta 
doit. 

Farecast Plus™ is an easy-to-use 
graphics tool for financial plan- 
ners, sales or managers, 
stock analysts, scientists, engi- 
neers...anyone who wants to use 
past data ta predict the future. 


Mare thon a dazen forecasting 
cell ee se at your se silly 

m simple moving averages ta 
robust Anda built- 
in data manager allows you to 
edit, update, and manipulate your 
data files, easily! Forecast Plus™ 
can even use files from other pro- 
grams like Lotus 1-2-3 and dBase. 


Forecast 
Plus” 


If you can read a picture, you 
can use Forecast Plus™. It works 
fast, accurately, auftamatically, 
showing you trends that could 
affect course of your busi- 
ness, and providing mathematical 
support for your isions. 
Requires IBM PC or compatible: 
128K; 2 disk drives; any printer. 


Call now toll-free to 


order or to receive a 
free brochure. 


ORL AHO 


( = ai 


ARAKI 


WALONICK ASSOCIATES 


5624 Girard Avenue South, . MN 55419, 
(612) 866-9022 1-800-328-4907 


Forecast Pum are StatPac aw 


CIRCLE 402 ON READER SERVICE CARD 


269 


Can your editor work with 
16 000, 000 bytes of memory? 


SPF/PGC" 1.8 from =: = =- can! 


The best full screen editor for the IBM PC is now even better than ever. 
It looks and works like IBM’s large system SPF editor, but SPF/PC 


executes faster and handles larger files than its mainframe cousin. 


AT EXTENDED MEMORY $1 95 FAMILY TIES 

SPF/PC can use up to 15,850 KB of memory. UPGRADES only $50 © SPF/PC is used by IBM to demonstrate 
TOP VIEW COMPATIBLE ($10 if communications upgrade) the IBM 3270/PC to its corporate clients 
SPF/PC supports windowing and Add $5 for shipping ¢ SPF/PC provides the same outstanding 
background execution. Canada S10. Foreign $15 performance on any PC, from JR to AT 


VE e Ic works wi 
COMMUNICATIONS FEATURE ss Bier Caeerea itl DCS'1.00 3.08 And 

; Check or purchase order any IBM PC or true compatible with 192K 
Easy to use communications software. Lic ted 


1B et regattas: trader dark ot iterations! Gusiness Machined, int: SPTPC 1 a epmtered teeter ot Conivnind TecivkAagy Caperaten— 














ceme)-18)=-] Contact: Carman Technology Corporation COR) IRKE REX 
t 
SPF/PC... Oakland CA NE. even Telex: 509330 
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We Now Ship Famer eevee sss coe enetee Soe 


2 f 8 Word Perfect (Ver. 4.0) . $228 Multimate ..........+. 8248 
~pResT $10 SPEC Supereale 3 {Ver.2).... $175 Smart Software System . $528 
Pe ale ened 


"Order Line Hours Mon-Fri 830 - 5:30 

Soturctoy 900 - 100 

Adtcress: 4943 East indian Schoot Road 
Suite 194 


Proenix, Anton. 
eta — 
rs TSA 
a = 


° Wo Charge for VISA and Mastercard 
+ Shapning and Handing Add $10.00 for 
Federal Express of $500 for UPS Ground 


TRAINING 
Flight Simulator (New Version) . 
Speed Reader il 


For Your Macintosh iH Tureo Tutor ..: te oo MONEY pete ain 10 
Sense w 
Fe Tophes ing ¥i hoi 
Software Needs call: : e" Noneaing ‘our aay: 


4-800-MAC-ONLY 


Call for FREE subscription 
to the 
Software Aalvisor Newsletter 


COMMUNICATIONS 
‘Serve Starter Kit 8 





together DOS \subdirectory commands, 


you can manipulate files on any drive and 


even move files between disk drives on 
computers other than your own. 

This method of operation is fine if you 
understand the latest versions of DOS, but 
unsophisticated operators will need a pro- 

| grammer to set up and maintain their net- 
work software, The situation is aggravated 
by the things the documentation doesn’t 
tell you. For instance, the network soft- 
ware creates a subdirectory and then puts a 
configuration file in it. This configuration 
file contains information describing the 
peripherals available to the network, time- 
out parameters, and other features. But 
you have to be a dedicated detective to find 
it. The documentation mentions it only in 
passing and never makes its purpose clear. 
This file is important, but you don’t know 
how important until after you find it and 
put it on the screen. 


Documentation 

The thin X-Net documentation makes 
the job of installing and using the network 
software largely a matter of trial and error. 
It consists of two manuals, but neither one 
has an index. Some of the descriptions, 
such as how to create backup diskettes, are 
very detailed and well done. But more 
complex areas, such as how to configure 
resources available on the network, are 
poorly explained. In PC’s tests, it took two 
very experienced people the better part of a 
day to get to the point where they under- 
stood enough to begin the configuration 
process on a simple X-Net system. 

The value of X-Net lies in its low price 
and in its ability to quickly move files 


through the network. It is a relatively inex- | 


pensive way to allow several PCs to share 


a hard disk drive. Improved documenta- | 
tion would make the system easier to | 


install, but reliance on personalized, com- 
plex stored strings of characters means that 
you must have a programmer around to 





PC MAGAZINE ® FEBRUARY 5, 1985 








THE SAVING an 


AS 
IBM PC, XT. an 
F atibte 
For the dealer nearest you, 
call 1-800-556-1234 exl. 
215. In California call 
1-800-441-2345 ext. 215. 


OMEGA CORPORATIO 
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It’s 
midnite. 
Do you 
know 


where 
your 
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With SAFEWARE's Key Computer for computer fraud, extra ex- heoenee hat Annual Prem. 
Insurance you can protect your pense for computer rental and $F gr re 4 ceo He 
company’s vital computer sys re-creation of original software $14 001 10 $17 000 $174 
tem and STOP WORRYING. That's $5000 coverage each. oe oe 
SAFEWARE Key Computer Insur- All for one low annual Sr al 

| ee i com) ibe . Above these amounts, an additional $3000 in 
ance covers all hardware and premium price ‘coverage 1s onh $15 more — up to $60,000 
purchased software cred pro- Call toll-free, Protecting your tintin macerceeethytoom. 

ides up to $5000 compensation —p ff a 

VIUES'Up it" P business couldn't be easter. isut safe if your computer rt protected 





Call 1-800-848-3469 
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jTFESGRATED 7T 


gives you seven critical functions in one extremely easy to use integrated 
package. Each program is outstanding; combined they open up new 
possibilities for your business productivity. Best of all, INTEGRATED 7 is 


amazingly easy—see for yourself! 
Powerful Spreadsheet, Relational Disc-Based Database, 


DataMail, Presentation-Level Graphics, Flexible Word Processor, 
Extensive Communications, Terminal Emulation. 


“INTEGRATED 7 is much easter to use and overall much better 
than Sympbony™or Framework™’: 
Eric Schaub, Lazer Tech. Corp., Consultants Wail St. 





Cambridge. 
Telephone (617) 481-2434 


Spmphaary iw episod wader of LOTUS DEVELOPMENT CORP Framework i a egiaered trademark of ASHTON TATE CORP 
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PROGRAMMING e JOHN DICKINSON 


IryaDoor, 
Not aWindow 


Here’s a handy program that lets you 
use your color and monochrome displays 
together, as coordinated windows. 


hile new window programs 
proliferate on the PC software 
scene, they often do not dis- 


play all the information you need to see. If 
you’re working on a large document, pro- 
gram, or spreadsheet, even the 2,000 char- 
| acters of the PC’s full screen may not pro- 
vide enough viewing space, and dividing 
| it among multiple windows may reduce, 
rather than expand, the amount of useful 
information. What you need at such times 
is something more like the size of a door, 


which is what the program presented here ig 


gives you. 

DOORS requires you to have two 
screens attached to your system and allows 
you to display data on both simultaneous- 
ly. The IBM PC readily supports both a 
monochrome and a color graphics moni- 
tor, soif you’re lucky enough to have both 
installed, DOORS may be useful. The 
program may not run on your ‘‘compati- 
ble’’ computer, however. 

Through its mode command, PC-DOS 
(versions 2.0 and later) allows you to 
switch between two screens with relative 
ease. However, if you want to save the 
data on one screen when you start using 
the other, you are usually out of luck. The 
trouble is that you have to leave your pro- 
gram in order to invoke MODE.COM, 
and this often clears the screen you were 
using previously. 

DOORS provides a more satisfactory 
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procedure by letting you switch screens at 
any time without leaving the program 
you’re currently using. It is a resident pro- 
gram that watches your keystrokes go by, 
and, when it finds you pressing the Alt key 
and the Right Shift key at the same time, it 
Tuns a program to do exactly what the PC- 
DOS MODE command does when it 
switches screens. As an added bonus, 
DOORS begins by copying the screen 
you’re leaving to the new monitor. 


DOORS doesn’t care which screen you | 


start from—it always switches to the other 
one—so you can flip back and forth sim- 
ply by pressing the Alt-Right Shift key 
combination repeatedly. 

Resident programs are usually written 
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BASIC COMPUTER GAMES, Micro- 
computer Edition, edited by David H. Ahl. 
Here$a great collection of 101 fascinating 
games, all written in easy-to-use Microsoft 
BASK. Play Craps, Combat, Super Star 
Trek, Lunar LEM Rocket, Gomoko, 
Checkers, Boxing, Bowling-and 93 
others! With an introduction, notes on 
Microsoft BASIC, and conversion instruc- 
tions for other BASICs, 84" x 11", softcover, 
illustrated, with an index. 183 pp. $7.95 
($150) #6C 


MORE BASIC COMPUTER GAMES, 
edited by David H. Ahl and Steve North. 
In this sequel to Bosic Computer Gomes 
you'll find 84 challenging new games, 
complete with sample runs, program list- 
ings and illustrations. All run in Microsoft 
BASIC. Race your Ferrari, become a mil- 
lionaire, joust with a knight, crack a safe, 
and more! Conversion table to other 
BASICs included. 8%” x 11”, softcover, il- 
lustrated, 200 pp. $7.95 ($150) #6C2 
TRS-80 Microcomputer Edition, $7.95 
($150). #6C4 

TRS-80 1s.a registered trademark of the Radio Shack Division of 
Tandy Corp 


CREATIVE COMPUTING PRESS Dep: ruec 
39 East Hanover Avenue, Morns Plains, New Jersey 079: 


Send me the books listed below 


| 

| 

| 

| 

| 
ope oe | 
CHECK ONE | 
[Heats ———— 

[] Amencan Express [] MasterCard [7] Visa 

| arge and phone orders $10 minimum ) | 
| 

| 

| 


Card No. _—Exp Dale. 





Mc/Mes./Ms__ 
‘Please print Tall named 


Es, ey 
City. 


Sl 
| For faster service. CALL TOLL FREE: 800-631-8112. 
(In NJ call 201 54041445) 
L Also available at your locai bookstore or computer store I 


PROGRAMMING 


in assembly language, and DOORS is no 
exception. If you don’t want to get 
involved in assembler programming, I've 
provided a BASIC program (Figure 1) that 
will load DOORS into a COM file for you. 
If you type it in correctly, the command 
will run exactly the same. (Theoretically, 
DOORS can be typed in with DEBUG’s 
Assemble command, but it’s doubtful that 
you'll get it right.) 

Stepping through the program isn’t par- 
ticularly hard, and if you're new to writing 
assembly language code for the PC, 
DOORS is a good program with which to 
leam some new techniques. It’s a good 

' idea to refer to the ROM BIOS listings in 
the IBM PC Technical Reference manual 
as you begin to work with DOORS. The 
intermupts and data areas used by the pro- 
gram are the same for the IBM PC, XT, 
and AT, so it doesn’t matter which edition 
of the manual you use. 

The source listing for DOORS, shown 


in Figure 2, has comments to tell you | 


what's going on in cach instruction, and | 6S 7-4 BASIC program that will generase DOORS COM. 


| new keyboard interrupt routine. This will 


I’ll elaborate further on the program flow | 


here. Don’t forget to include the com- 


ments if you type the program in your- | 


self—it’s amazing how quickly an assem- 
bler program can lose its clarity only days 
after it’s debugged and working! 


The Keyboard Interrupt 

The first thing DOORS does is to 
replace the ROM BIOS keyboard interrupt 
routine (9H) that is called each time a key 
is pressed. This doesn’t cause too many 
complications, however, since DOORS 
continues to use the original BIOS pro- 
gram to actually read and interpret the key- 
board. The VECTORS data segment at 
the start of the program employs a double 
word label called (KB_INT__VECTOR) 
to define the location (usually called a vec- 
tor or pointer) of the original keyboard 
interrupt. 

If you scan a little further down the list- 
ing, you'll find a double word memory 
location called ROM_KB_INT. That’s 
where DOORS stores the location of the 
original BIOS keyboard interrupt code so 
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100 GRAND.TOTAL.# = 0 

110 OPEN “DOORS.COM" AS #1 LEN=1 
120 P1ELD #1, 1 AS DOORS.BYTE.$ 
130 FOR I.8 = 1 T0 178 

140 READ DOORS.DATA.% 

150 
160 
170 
180 
190 
200 
210 


PUT #1 


NEXT 1.8 
READ THE. TOTAL. ¢ 


GRAND. TOTAL.# = GRAND. TOTAL. # + DOORS.DATA.% 
LSET DOORS.BYTE.$ = CHR§$(DOORS.DATA.%) 


PRINT USING “¢¢¢¢¢¢¢¢") GRAND. TOTAL. #) 


IF THE.TOTAL.# <> GRAND. TOTAL.# THEN PRINT CHR$(7): 


PRINT “***Error - Total Incorrect!” ;: 
PRINT “***Check Data Statements and Re-run the program." 


220 


CLOSE #1 
230 END 
240 0, 


233, 138, 0, 
250 82, 86, 
260 0, 
270 0 117, 
280 60, 
78, 


Oo, 
203, 
129, 

50, 


it can be called to read the keyboard. 
DOORS will exchange that location with 
the location of the DOORS_INT proce- 
dure, which is the main body of the pro- 
gram. The swapping of the vectors occurs 
in a small procedure at the end of the pro- 
gram, called SWAP_VECTORS. 
‘When DOORS is loaded, it jumps to 
the SWAP_VECTORS procedure, 
changes the vector locations around, and 
exists with PC-DOS interrupt 27H, which 
leaves a portion of the program resident in 
memory. The location of the resident por- 
tion is determined by the contents of the 
DX register at the time when interrupt 27H 
is invoked. All memory starting at that 
address can be retumed to general use, but 
everything before it remains resident in 
memory. SWAP_VECTORS moves its 
own starting address into DX to tell PC- 
DOS where to end the resident portion of 
DOORS. 
After you have run DOORS.COM, 
thus loading the resident program, the pro- 
cedure called DOORS_INT becomes the 





0, 0, 
87, 46, 
160, 
15, 


30, 
255, 
23, 
205, 
235, 
oO, 
225, 


’ 
176, 
180, 


be called every time you press any key on 
your PC’s keyboard. The first thing 
DOORS_INT does is to save all the reg- | 
isters that can be affected within the pro- 
gram. It then calls the original BIOS key- 
board interrupt, (ROM_KB_INT). To 
do this, DOORS_INT pushes the 8088/ 
80286 flags onto the stack before calling 
ROM_KB_INT, just as if it were an 
ordinary subroutine. This technique is 
required because ROM_KB_INT ex- 
pects to be called as an interrupt, and 
pushing the flags before calling it as a sub- 
routine simulates that type of call. 

The original keyboard interrupt moves 
the character code of the pressed key into 
the PC’s keyboard buffer and, more 
importantly for DOORS_INT, it sets the 
keyboard flags in the KB_FLAG (key- 
board flags) byte. This byte is located in 
the low memory data area reserved by the 
PC for BIOS data. Its bits indicate which 
shift keys, including Right and Left Shift, 
Ctrl and Alt keys, have been pressed. 
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(There is more data in this flag and there is 
also a second keyboard flag, but we can 
ignore them here.) By isolating bit 0 (the 
Right Shift key) and bit 3 (the Alt key) 
DOORS-_INT can test to see if they were 
pressed together. If they were not, the pro- 
gram jumps to the RETURN label, where 
it pops all the registers it pushed, and sim- 
ply retums via the IRET instruction. 


Time for a Change 

If the Alt and Right Shift keys were 
simultaneously pressed, however, even if 
still other keys were also pressed, 
DOORS_INT gets down to the business 
of switching your PC’s screens around. 

The first task for DOORS_INT at this 
point is to determine which screen you are 
currently using and which mode the screen 
is in. The possibilities are: the mono- 
chrome screen, or the color screen in 
graphics or text (40- or 80-column) mode. 
The PC’s BIOS video I/O interrupt (10H) 
provides function 15 to find out, so 
DOORS_INT loads function number 15 
into the AH register and calls interrupt 
10H. The current video mode is retumed 
in the AL register. 

There are restrictions built into 
DOORS_INT that prevent you from 
switching to the monochrome monitor 
from the color screen when the latter is in 
graphics mode (AL will contain 4, 5, or 6) 
or when it is in 40-column text mode 
(where AL contains 0 or 1). Either of these 
situations makes it difficult or impossible 
to copy the color screen to the mono- 
chrome screen, so DOORS_INT just 
jumps to the RETURN label when these 
modes are active. There are no restrictions 
on switching from the monochrome 
screen (AL contains 7) to the color 
screen. 

If the screen is in monochrome or 80- 
column color text mode, then the screens 
can be switched. The cursor position is 
saved so it can be restored at the same 
location on the new screen. Interrupt 10H 
is again used for this purpose, this time in 
conjunction with function number 3, 
which returns the cursor position in the 
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title 

: 

VECTORS 
org 

KB_1NT_VECTOR 


VECTORS 

i 
ROM_BIOS_DATA 
: 


org 
EQUIP_PLAG 
’ 

org 
KB_PLAG 


ROM_BIOS_DATA 


segment at Oh 
oh*4 
lebel dword 
ends 

segment et 40h 
10h 

dv ? 

17b 

ab 


I 
1 Initielisetion Routine 


I 

CODE_SEG 
esauma 
org 

BEGIN: jmp 


: 
ROM_KB_INT 


U 

DOORB_IXT 
assume 
push 
push 
puah 
push 
push 
push 
puah 
push 


puaht 
call 


jne 


segment 

cs :CODE_SEG 
100h 
SWAP_VECTORS 


ad 


proc naar 
ds :nothing 
ds 


as 
ex 
hx 
ca 
ds 
at 
at 


ROM_KB_1NT 
da:ROM_BIOS_DATA 


as,ROM_BIOS_DATA 
de,es 

al, KB_PLAG 
@1,08h 

21,09h 

RETURN 


DOORS.ASM = Switch Color/Mono Scraens On Keyhoard Hequaat 


g0ee / 80286 Interrupt Vactor Araa 
1BM PC Keyhoard is Int 9B 
Douhla word labal 


Low Mamory "B108" Parametera 


Locetion of EQUIP_PLAG 
Containa video settinga 
in bits 4 and 5 


Locetion of KB_PLAG 


Containa Alt (hit 3] & 
Right Shift (bit 0) Statas 


COM program format 


Initialiaa vactora and attach to DOS 


Douhle word to eave eddresa of 


3 ROM-BIOS keyboard intarrupt 
3 DOORS_INT intercepts the keyboerd interrupt and switches 
? screena if [Alt]=[Right Shift] combinetion ia prassed 


Push all effected ragistera 


Push Plegs for feke interrupt cell 
to BIOB program to raad kayhoard 


Defina data segment to read 


kayboard fleg & equipment flag 


Get keyhoard net 

Isolete [Alt] + [Right Shift} 
Are they praased? 

No, quit 


+ (Right Shift] era pressad -- Continua proceasing 
en video mode = quit if not monochrome, color 80825 or BW 80825 


mov 
int 
cmp 
je 

cmap 
jha 


jmp 
CHECK_40_or_80: 


! 
SCREEN_OKAY: 


eh,15 

10h 

el,7 
SCREEN_OKAY 
al,3 
CHECK_40_OR_80 
RETURN 


e1,1 
RETURN 


: 
1 Seva tha currant curaor position 


: 
mov 
mov 
int 


! 
? Screan awitch 


eh,3 
bh,0 
10h 


: 
: 
: 


Cell Pune 15 of Int 10h to 

get video state of the PC 

Is screen monochrome? 

Yea, go switch acreena 

Is screen color tast? 

Yes, go check for 80 or 40 char 
Screen is in graphica mode, quit 


Is screen 40-character? 
Yea, quit 


Cell Pune 3 of Int 108 
to read curaor poaition 
{page aero for color scraan] 


routine - Estahliah celling argumant (AL] for Int 10h 


hs, EQUIP_PLAG 
ca,ha 


: 
: 


Currant equipment fleg to BX 
Maka @ copy of it in Cx 


(continues) 


Figure 2: The assembly language program for DOORS.COM. 
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DX register. The DX register is not dis- 
turbed after this and can be used later in 
the program to restore the cursor, through 
the use of function number 2. 


Completing the Video I/O Switch 

While IBM designed the PC to accom- 
modate either or both types of monitor, the 
company didn’t provide a complete func- 
tion in the video VO interrupt to switch 
between them. Function number 0 of 
interrupt 10H can be used to switch 
modes, but it does only half the job. All 
video parameters and ports are correctly 
set and the screen is cleared, but the PC’s 
Equipment Flag word (which, among oth- 
er things, indicates which screen is active) 
is not changed. Interrupt 10H doesn’t 
change the flag because it was designed to 
be called only by the PC’s initialization 
routine. The video mode set at turn-on is 
determined by the Equipment Flag which, 
in turn, is set by the PC’s system board 
DIP switches. (The video mode is the only 
switch setting on the AT’s system 
board.) 

As a result, the Equipment Flag (a data 
word called EQUIP_FLAG in low mem- 
ory) must also be changed in order to com- 
plete the job of switching screens. Bits 4 
and 5 of EQUIP_FLAG determine the 
type of screen currently active. The copy 
of EQUIP_FLAG in the BX and the AL 
registers is modified to tell interrupt 10H 
the mode to which you will switch in the 
next block of code. When everything’s 
set, the code at label SET_MODE moves 
the BX register to EQUIP_FLAG and 
calls interrupt 10H to finish the screen- 
switching job. 


Cursors, Found Again 

There are two tasks remaining for 
DOORS__INT before its work is done. 
First, the cursor has to be located on the 
new screen—otherwise there wouldn’t be 
a cursor on it after the switch. 
DOORS_INT uses function 2 of interrupt 
10H to position the cursor at the location 
previously saved in the DX register. Inter- 
rupt 10H can also be used by applications 
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, 


, 
3 Aftar 
3 

8x,0b000h 

es, 55 

5x ,0b800b 

ds,58 

cx,30h 

COPY_THE_SCREEN 

ds 

as 

ds 

Pop as 

COPY_THE_SCREEN s 
sor 
sor 


di, di 
si,si 
ox,2000 
rap 


U 
RETURN: 


Estract acrean information 

Erasa current screen information in 8X 
Sat SX to color 80x25 

Sat AL for color 80825 in Int 10b 

Is currant mono? 

Yes, switch to color 

No, set 8X for monochrome 

Sat AL for monocbrome in Int 10h 


tt Me Ae 80 ae te ee 


Write BX to equipment flsg 
Use Func 0 of Int 10h to 
chenga screen parametars 


ey 


3? Dee Func 2 of Int 10h to restore 
# cursor on naw screen (position in DX) 


are switched, set DS and ES registare to move acraen dats 


3 Load ES with Mono Segment 
Load DS with Color Segmant 
Did wea switcb from mono? 
Yas, mova data from mono to color 


No, swep ES snd DS to mova data 
from color to mono 


Start at xaro offsets 


2000 chars + attrs par eacraan 
Mske sure move is 'forward' 
Move Words witb string instruction 


Rastore sevad registers 


3 Return to systam 


, 
3 This procadure initialisas tha new kayboard intarupt vectors 


: 

SWAP_VECTORS 
assume 
push 


proc near 
ds :VECTORS 
ds 


gs,VECTORS 
ds,;as 


INT, 85 
ss ,KB_INT_VECTOR[2) 
ROM_KS_INT[2] ,as 


XB_INT_VECTOR, 
KB_INT_VECTOR[2],co 


ds,offset SWAP_VECTORS 
27h 
andp 


ends 
SEGIN 


programs to set cursor height, but if the 
program you are running did not so use it, 
the interrupt will not know the correct size 
(and there’s no way to find out). As a 
result, the cursor may look somewhat dif- 


offset DOORS_INT 


Ssva Data Segment 
for DOS return 

Set up the dsts 
segment for vactors 
Disebla intarrupts 
Stora sddrasses 

of BIOS program 


Substitute Our 
Program 

Ensbla interrupts 
End of new rasidant 
program 

Tarminste rasident 


(Figure 2 ends) 


ferent when it gets to the new screen, but 
at least it will be in the right place. 

The last job for DOORS.COM is to 
copy the data from the old to the new 
screen. The 8088/80286 string move 
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instructions make this easy. These 
instructions are very efficient at moving 
large blocks of data in memory because 
you save program steps by not being 
forced to use registers directly. All you 
have to do is point to the source location 
using the DS (data segment) register, 
paired with the SI (source index) register, 
and to the target location using ES (extra 
data segment) register, paired with the DI 
(destination index) register. 

DOORS_INT sets the source and tar- 
get to be the PC’s two screen buffers. The 
program initially sets DS to the address of 
the color monitor buffer and ES to the 
monochrome screen’s buffer. If the screen 
switch went from monochrome to color, it 
swaps the two segment registers by push- 
ing them onto the stack and popping them 
in reverse order. The SI and DI registers 
are set to zero to start the data movement at 
the beginning of each buffer. 

Each attribute-character byte pair in the 
screen buffer can be treated as a word, so 
DOORS_INT uses the MOVSW instruc- 
tion (the W stands for word in the instruc- 
tion mnemonic). The REP prefix is used 


with MOVSW to cause it to move a num- | 
ber of words, as determined by the con- | 


tents of the CX register. DOORS_INT 
sets the CX register to 2,000, the number 
of words in each screen buffer. One 
minor, but important, detail is to set the 
direction to move data in the forward 
direction (the CLD instruction) before 
MOVSW is invoked. 

And that’s it. DOORS_INT flows nat- 
urally to the same exit code at the 
RETURN label that was used in other 
parts of the program. 

To implement the program, you should 
first assemble it using the ASM (small) or 
MASM (large) assembler. Then link-edit 
it with the PC-DOS LINK command and 
convert it to a .COM format program 
using the EXE2BIN program. Once that’s 
successfully done, initialize it by typing 
DOORS and try switching screens with 
the Alt-Right Shift key combination. 

Don’t initialize DOORS more than 
once. (Invoking it in your AUTOEX- 
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EC.BAT file is a good idea.) It will stay 
resident until you reboot or switch your 
system off. If there are problems, you'll 
have to reboot your system to remove the 
resident code and reinstall the fixed ver- 
sion of the program. 

Ihave found that most programs work 
well with DOORS, and it can be a tremen- 
dous help when leaming a new program. 


Help screens can 
be copied onto your 
other screen and left 

there to continue 

helping you. 


Help screens, for example, can be copied 
onto your other screen and left there to 
continue helping you leam the program 
while using the original screen. Ironically, 
most of the new windowing systems don’t 
have help windows! 


Incompatibilities 

A few words of caution about using 
DOORS are in order. Some programs use 
alternate means to establish the cursor 
shape, and the cursor will not look right 
after switching until your program re- 
establishes the cursor size (the BASIC 
interpreter is a good example). Others 
have their own screen drivers that insist on 
going back to the original screen you were 
on originally, regardless of what DOORS 
does (Lotus’s /-2-3 and WordProof are 
examples). In these cases you'll usually 
get a copy of the original screen on the 
target screen, but your program activity 
won’t stay there. And finally, a few other 
programs have their own keyboard inter- 
rupts and so won’t allow DOORS to oper- 
ate at all (XyWrite-I/ comes to mind). 
None of these annoying quirks affects the 
majority of programs, however, and as 
you leam how to use DOORS with your 
favorite applications, you'll find it a useful 
tool for your PC. | 











Printer Switch 
for IBM PC Compute 


MFJ-1248 * 


*99° Oia 


be _ ae) 

Share a parallel printer between 2 IBM PCs with 
the push of a button. Eliminate troubie and con- 
fusion caused by plugging and unplugging 
cables. Save the cost of a second printer. 

Quality printed clreult beard construction gives 
Maximum rellability and eliminates wiring, cross- 
talk and line Interference. Features same type 
connectors as PC parallel printer port. 8x2x6 in. 


Centronics Parallel 


Printer Switch 
$ pibeen) 2 Inputs, 1 output. Push button swit- 
99 ches. Female Centronics connectors. 
Printed circuit board contruction. 10%x2x6 In. 


Multi-function 
RS-232 Switches 
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Multi-function RS-232 transter switchas let you 
switch your computer among printers, modems. 
terminals, any RS-232 peripherats, monitor data/ 
line failure. protect data lines from surges, and 
use as null modem for less cost than a switch alone 
Switches 10 finas (2,3.4,5.6.8,11, 15.17.20) 
LED data/line indicators monitor lines 2.3,4.5.6. 
8.20 Metal oxide vartstors protect data lines 2, 3 
from voltage spikes and surges Push button 
reverses transmit-receive lines (2.3). PC board 
eliminates wiring, crosstalk. tine interterence 
Connects any one input to any one output 


Model Prica In Qut| Modal Price in Out 
MFJ-1240 $7S.05 1 2 | MFJ-12448198.95 3 3 
MFJ-1241 $90.96 2 2 | MFJ-1245 $100.05 3° 5 
MMF J-1242 $119.99 2 3 | MFJ-1246 $196.06 _ 5 5 
MFJ-1243 8118.95 1 4 


AC Power Centers 
MFJ-1108 = MFJ-1108, $99.95. Add conven- 
$ 99 95 tence. prevent data loss. head 
~ bounce, equipment damage Relay 
» latches power oft during power tran- 
i stents Multi-tilters isolate equipment. 
eliminate tnteraction, noise, hash. 
MOVs suppress spikes. surges 3 
tsolated, switched socketpairs One un- 
switched for clock, etc Lighted power. 

reset switch Pop-out fuse 3 wire. 6 ft 
cord 15A, 125V, 1875 watts Aluminum 
case Black 18x2%4x2 in MFJ-1107, 
$79.95. Like 1108 less relay 8 sockets. 
2 unswitched MFJ-1109, $129.95. Like 
1107 but intelfigent Switch on device. 
Plugged into control socket and every- 

thing else turns on Others available 


nee ee 

Ordar trom MFJ and try It. It not delighted, 
return within 30 days for refund (less shipping). 
Ona year unconditional guarantaa. 

Order yours today. Cell toil tree 800-647-1800. 
Charge VISA, MC or mail check, money order tor 
amount indicated plus $4 00 each shipping 
CALL TOLL FREE... 800-647-1800 
Vail 601 323 5869 in Miss. outside continental 
USA tech/repair info Telex 53-4590 MFJ STKV 

Write or Call tor FREE Cetalog! 
ENTERPRISES 
INCORPORATED 


$21 Loutsvitie Ra., Sterkvitle, MS 39759 
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101 Hands-on 
Micro Software Evaluations. 
Yours for just*19 each! 


“be only way to really see what a 
soft ware package can do is to try 
it out. But software evaluations take 
time—and moncy. And even then you 
can’t be sure you didn’t overlook some- 
thing hig, 

That's why thousands of cor porate 
micro soft ware buyers are turning to 
Data Decisions for accurate, up-to- 
the-minute information and indepen- 
dent hands-on analysis. 

{ata Decisions gives you the 
results of tests done under consistent, 
controlled conditions by a specially 
trained team of inicro experts who 


r 





tell you what each product’s strengths 
and limitations are and how suiealle it 
is for corporate use. They also give 
you all the pricing and specs. 





66 Just one report saved me three 
nights of tinkering at a computer store 
on my own time. It’s like having a 
consultant sitting right chere at the 


end of the desk.99 


—Bob Butler, Mechanical Engineer 
Gillette Company, Boston, MA 





Until recently these evaluations 


20 Brace Road 


were availahle only to subscribers to 
MICROCOMPUTERS, Data Dect- 
sions’ 3-voluine monthly updated 
information service, Now you can 
receive some of the same reports our 
subscribers gct for only $19 cach, just 
by filling out and reeurning the order 
form below If you include payment 
with your order, you'll avoid a ship- 
ping charge. 


pata pecisions 


20 Brace Road - Cherry Hill 
New Jersey 08034 * (609) 429-7100 
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EDITED BY PAUL SOMERSON 


User-to-User 


PC readers use this forum to help one 
another by passing along their questions, 
solutions, comments, 


Subdirectory Fixer IJ 

Several issues ago, User-to-User pub- 
lished a trick using TREE.COM, TREE- 
FIX.BAT, and TREEFIX.BAS to locate 
files across subdirectories. While the 
TREEFIX trio works—and provides infor- 
mation that DOS does not—the FIND- 
FILE.BAT batch file in Figure I provides 
an easier way to find a file buried deep 
inside one of your long-forgotten subdirec- 
tories. 

FINDFILE relies on a little-used fea- 
ture of CHKDSK.COM, the /V option. 
The DOS manual is a bit murky on 
CHKDSK, and most users don’t do much 
more with this command than see how 
much space is left on their disks. The /V 
option lists all files in all subdirectories, 
but you wouldn’t know this from the DOS 
2.0 manual, which states simply that this 
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parameter will make CHKDSK ‘‘display a 
series of messages indicating its progress, 
and provide more detailed information 
about the errors it finds.'’ The DOS 3.0 
manual is far more helpful both in explain- 
ing the many features of the powerful 
CHKDSK.COM command and for other 
matters in general. 

The /V option makes it a snap to search 
for a particular file. FINDFILE.BAT first 
makes sure you have CHKDSK.COM, 
FIND.EXE, and MORE.COM on your 
disk. If you're PATHing to a subdirectory 
that contains these three files, you should 
leave out the dozen lines beginning with 
the second one (‘‘if exist chkdsk. 
com. . ."') and ending with *‘:C’'. FIND- 
FILE then redirects CHKDSK /V intoa file 
and uses the FIND filter (and the MORE 
jilter if appropriate) to locate the file in 
question. 

If you wanted to search for BA- 
SICA.COM, for instance, you would sim- 
ply type 


FINDFILE BASICA 


If you typed 
FINDFILE BASIC 


the batch file would locate both BA- 
SIC.COM and BASICA.COM, and any 
other filename with the capital letters 
BASIC in it. You may also use parts of 
names. Typing (continued) 





QUICKREPORT ™ 
GBASE Report Generator 


© Prints any kind of report or form 
© Up to 6 databases per report!! 

© Incredibly easy to use 

© No programming required 


QUICKCODE I" 
dBASE Program Generator 


¢ Create CMD files automatically 
¢ Data entry screens 

© Data input error checking 

¢ Computed fields & totals 


¢ Link up to 8 databases! 
Why write programs yourself? 
Let QUICKCODE Ill do it! 


dGRAPH Ill” 
GBASE Graphics System 
© Pie, line bar charts 
¢ Printer, plotter, or CAT 
© Many automatic features 


GUTIL IW” 
GBASE Program Utility 


© Finds program errors 
© Improves code 
© Saves time 


—Versions available for dBASE Il— 


INFORMATION SA 


HOTLINE 
800-221-0156 © FOX & GELLER 





Fox & Geller, inc. 604 Market St.. Elmwood Park, Nu. O7407 


OBARE N 9nd ONAGE Ul a9 waderanta of A 
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INTRODUCING 
THE INDEPENDENT 
GUIDE TO 
PRODUCTS, 
SERVICES, 
PERIPHERALS 
AND SUPPORT 
ITEMS FOR 

YOUR IBM PC 

OR XT 


With literally 
thousands af 
different prod- 
ucts on the 
market that 
ore compatible with your IBM PC or XT, haw 
do you find the ones you need? 

How do you decide which ones ore best for 


you? 

With PC Buyers Guide—over 500 pages 
of listings for IBM-compatible hardware, 
software and services—from the publishers 
of PC Mogozine. 

Every product is fully and accurately 
described. You'll know what it is, what it 
does, haw much it casts, and what level af 
skill is required—novice, intermediate dr 
technical. 

And in oddition to PC hardware and soft- 
ware, you'll get details on all the impartant 
extras such as accessories, furniture, books, 
its eoerens ck Bus 

la arder your copy o uyers Guide, 
rele! fill in the coupon below ond moil it 
jay. 
r. 


Mail to: 


| PC BUYERS GUIDE 
] CN 1914, Morristown, NJ 07960 


j Please send me _____ copyfies) of 
PC Buyers Guide. | enclase $7.95* for each 

| copy, plus $1.50 for pastage and handling. 
Outside the U.S.A, the price 1s $10.00; send U.S. 

] funds only, *Residents of CA, CO, CT, DC, FL, IL, 

I Ms MAL MAD, NJ, NY State and VT add applicable 





_ 


(please print} 





echo off 
if exist 
echo put 
goto D 
tA 

if exist 
echo put 
goto D 
3B 

if exist 
echo put 
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chkdsk.com goto A 
CHKDSK.COM on your disk 


find.exe goto B 
FIND. EXE on your disk 


more.com goto C 
MORE. COM on your disk 


echo NOW SEARCHING DIRECTORIES FOR *X%1* 


chkdsk /v> 
find *%1° 
del s-oceerr- 
2D 

rem ...- DONE 


Figure 1: FINDFILE.BAT batch file to locate specific files across all the subdirectories on 


your disk. 


FINDFILE ASICA 


would find BASICA.COM. This comes in | 
handy if you want to look for files with the 
Same extensions. Typing 


FINDFILE. COM 


will list all your .COM files. Remember to 
enter capital letters only, And don’t put 
quotation marks around the filenames or 
parts of filenames you want to find—the 
batch file will do this for you automatical- 
ly. FINDFILE won't display a special 
message telling you no matches were 
found if it comes up empty. But this will be 
obvious when no matches are displayed on 
your screen. 





DOS’s batch capability is sensation- 
al—I find myself using this small utility 
more than just about any other.—P.S. 


A Real WordStar Find 

WordStar users may sometimes want to 
FIND (‘QF), or FIND AND REPLACE 
(QA) the CTRL-P commands such as 
“PV and “PT for subscript and superscript, 
respectively. While one can not type in the 
*P.commands directly when answering the 
“FIND?” and “REPLACE WITH?” 


questions, it can be done with the help of 
the ALT key. Here is how: 

1. Hold the ALT key down, then type 
the 3-digit number, and then release the 
ALT key. 

2. The 3-digit numbers for “PB, “PD, 
“PS, “PT, “PV, *PX, and “PY are 130, 
132, 147, 148, 150, 152, and 153, respec- 
tively. 

For example, if you want to find “PTs 
and replace them with “PVs, you would 
simply type 

“QA 

Alt-148 

(then hit Enter) 

Alt~150 

(then hit Enter) 


Type *QQ before “QA if you wish to 
repeat the replacement. Notice that on the 
screen the letter P in the “P commands is 
not displayed. Also, to find and delete the 
*P commands, one can simply hit Return 
at the question ‘REPLACE WITH?’’. 

Ta-Chang Lin 
Carbondale, IL 





The problem of FINDing underlines (‘S) 
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has perplexed WordStar scholars for ages, 
and this is one of the best fixes we've ever 
received. Many, many thanks. It’s a gen- 
uine pleasure to be able to hunt down 
underlines or replace them with boldface 
commands. One note, though—when 
working with the ALT key, use the number 
pad only—the numbers on the top row of 
keys won’t work with ALT. 


Swapping Printers with AST 
Cards 

Legions of AST multifunction card own- 
ers use a nifty print spooler program called 
SuperSpool. Unfortunately, when in- 


SUPERSPL/P 
SUPERSPL LPT2: 
MODE LPT1i: 
MODE LPT2: 
BASICA SWAP 
SUPERSPL LPTi: 


Make sure both these files are in your 
current directory along with MODE. 
COM, BASICA.COM, and SUPER- 
SPL.COM. Enter LPTSWAP and the 
DOS prompt, and normal printer output 
will be routed to the LPT2: port. Do it 
again, and you're back to LPTI:. One 
warning: on my machine, it clobbers Side- 
kick out of business. 

Final tip for SuperSpool users: renam- 
ing SUPERSPL.COM S.COM makes it a 
lot faster. It’s a heck of a lot easier to type 
S/P than SUPERSPL/P when you're in a 
hurry to purge the buffer. If you do it, be 
sure to change the commands in 


Figure 2: LPTSWAP.BAT batch file to swap printer output from LPT1: to LPT2: when using 
AST s spooling program. 


DEF SEG = &H40 
A = PEEK (8): 
POKE 8, 
POKE 10, 
SYSTEM 


B= 
PEEK (10): 


PEEK (9) 
POKE 9, 
A: POKE 11, B 


PEEK (11) 


Figure 3: BASIC SWAP.BAS program called by LPTSWAP.BAT to swap printer output from 
| LPTI: to LPT2: when using AST's spooling program. 


Stalled at bootup, it prevents output to any 
printer but the one you’ve originally spec- 
| ified. If you’ve set SuperSpool to send 
stuff to LPT1:, you’re shut out of LPT2:. 
What appears from the documentation to 
be logical solutions to the problem can 
lead to a total system lockup. 
| The good folks at AST have now pro- 
vided us with the solution. I’ve adapted it 
to quick-and-easy batch file use. Call the 
batch file LPTSWAP.BAT and use your 
text editor to make it look like Figure 2. 
Then create the BASIC program in Fig- 
ure 3, and save it as SWAP.BAS. 
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LPTSWAP.BAT accordingly. 
Stephen Manes 
Riverdale, NY 


A good tipfor the many PC users who now 
have more than one printer. AST's 
SUPERSPL gets high marks from many 
users, and this trick makes it even better. 


BSAVE Space Saver 

PC Tutor in PC Volume 3 Number 5 con- 
tained a short piece on saving and recalling 
pictures from your screen by using the 
BASIC BSAVE and BLOAD commands. 





How to teach 
your kids 
about the 

IBM PC. 


Computers for Kids teaches 
children age 8 and older to 
write their own programs in 
less than an hour—without the 
necessity for previous knowl- 
edge of algebra, variables, or 
computers. And there's a spe- 
cial section that keeps parents 
and teachers on the same 
successful command path. 

Starting off with an easy-to- 
understand explanation of 
how to use the IBM PC, your 
kids will progress quickly to 
flow charts and simple print 
programs...to loops, graphics, 
and other programming con- 
cepts that show the young 
user how to make the PC do 
exactly what he wants—in 
non-technical language that 
makes life easier for both 
of you. 

So do your children a favor. 
Do yourself 
a favor. 
Order the 
PC edition 
of Com- 
puters for 
Kids today! 


Creative Computing Press 
| Dept. FOsC 39 East Hanover Avenue 
| Morris Plains, NJ 07950 
Send me 





—_________ Computers for 
Kids, PC edition, at $5 95 plus 3 50 post- 
age and handling each #12K 


O PAYMENT ENCLOSED $____. 
Residents of CA, NJ and NY State add 
applicable sales tax Outside USA add 
53.00 per order. 

O CHARGE MY: (Charge and phone 
order $10 mmumum) 

O American Express 
O MasterCard O Visa 





Mr /Mrs /Ms.____ 

(please prnt full name) 
Address SA 
City. 


State/Zip. 


0 Send mea FREE Creative Computing 


Catalog 


I 
I 
| 
I 
! 
I 
I 
l 
: Card No_________ Exp Date___ 
| 
! 
| 
| 
I 
ia 
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PROGRAMMER’S 
GUIDE TO 


CP/M 


Edited by Sol Libes 


ere's an important collection of CP/M 

insights that Bae never find in any 
CP/M manual. CP/M is the most popular 
microcomputer DOS in use today, and 
this widespread use has generated many 
innovative techniques and enhance- 
ments of CP/M. Programmer's Guide to 
CP/M tells you what these enhancements 
are and how to put them to use, how to 
get around apparent limitations of a CP/M 
system and why CP/M is far more versa- 
tile than you might have imagined. Every 
article in Programmer's Guide to CP/M 
originally appeared in MICROSYSTEMS 
between January 1980 and February 
1982. Except for this collection, these ar- 
ticles are now unavailable! Programmer's 
Guide to CP/M gives you an in-depth look 
at CP/M from the viewpoint of the pro- 
grammer—the individual who creates the 
software that interfaces directly with 
CP/M, or who is installing CP/M on sys- 
tems for which configurations do not al- 
ready exist. 

Contents include “An Introduction to 
CP/M; "The CP/M Connection” “CP/M 
Software Reviews;' "CP/M Utilities & 
Enhancement; “CP/M 86" and "CP/M 
Software Directories.” $12.95. 






For 
faster service, 
PHONE TOLL FREE: 


800- 
631-8112 


(In NJ only, 
201-540-0455) 








Also available at your 

local bookstore or com- 

puter store 

le méposvatras cases 
MICROSYSTEMS PRESS 


Dept. FD6C 39 Easi Hanover Avenue 
Morris Plains, NJ 07950 


Please send me ____ Programmer s Guide 
to CP/M al $12 95° plus $200 postage and 
handling each Outside USA add $3 00 per 
order = 14C 


( PAYMENT ENCLOSED $____ 
“Residents of CA, NJ, and NY Stale add 
applicable sales lax | 


! ( CHARGE MY: 
| (Charge and phone orders $10 minimum ) 
American Express 
| MasterCard [] Visa 
Card No 
| Exp Date 
Signature. 
Mr /Mrs /Ms. 
{plnase oniet tua named 
| Address Apt | 
City 


State__________ Zip. 
1D Send me a FREE Creative Computing Catalog 
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100 ’ BSAVER -- C. Wright 


110 ° -- make acreen -- 
120 
130 
140 
158 
160 
176 


SCREEN ©:COLOR 2, 6:CLS 
FOR A®1i TO 24 

PRINT STRINGS(76, 78); 
B=B+1:IF B>7 THEN Bei 
COLOR B 

NEXT: LOCATE 1,1 

* -- gave screen -- 

DEF SEG=6HB860 

BSAVE* filename’, 0, &HIGOD 
CLS 


180 
198 
200 
210 
220 PRINT "Now hit any key* 
230 IF INKEY$=°* THEN 230 
240 ’ -- load screen -- 
250 BLOAD" filename 


Figure 4: BSAVER.BAS program to save a 
TEXT screen to your disk and then load it 
back onto the screen. 


However, using the short programs in that 
article fills your disk very rapidly. I 
wanted to save a screen without taking up 
so much disk space and found a way to do 
this. Instead of saying 


BSAVE "filename" ,0, &h4000 
just use 
BSAVE "filename" ,0, &h1000 


This will store 4,000 bytes rather than the 
16,000 specified in the original program. 
The program in Figure 4 shows how it 
works. 
Charles Wright 
Hodgenville, KY 


120 SCREEN 1,8:CLS 

13@ FOR A#1@ TO 310 STEP 18 
140 FOR B=10 TO 19% STEP 18 
15@ CIRCLE (A,B),6,A MOD 341 
160 NEXT: NEXT 

170 REM 


Figure 5: Patch to BSAVER.BAS in Figure 4 
that demonstrates how saving only &h1000 
bytes (using BSAVE ''filename’’ ,0,&h1000) 
will actually save only 4 of a graphics 
image to the disk. After typing in the 
program in Figure 4, replace lines 120-170 
with the lines below. To save the entire 
graphics image instead of just 4 of it, 
change line 200 to read: 200 BSAVE 
‘pix’’ 0, &H4000. 








It’s true that you can save an entire TEXT 
Screen in just 4K bytes, since the PC han- 
dles full-width text screens as 2,000 
bytes—one for each character (80 col- 
umns X 25 rows)—plus an extra byte for 
each character's attribute (its color and 
whether or not it’s blinking). You can even 
save 40-width text screens in just 2K. Butit 
takes 16K to store graphics images both in 
SCREEN 1 and SCREEN 2. 

For proof, after typing in the BSAV- 
ER.BAS program in Figure 4 (which saves 
a text screen), change the program by typ- 
ing in the patch in Figure 5 (which makes 
BSAVER create and save a graphics 
screen). All that will be saved is a quarter 
of the total image. To save the entire 16K 
graphics image instead of just “4 of it, 
change line 200 to read: 200 BSAVE 
“pix” ,0,&H4000. 


Patch Patch 

James Thompson’s patch to GRAPH- 
ICS.COM (User-to-User, PC Volume 3 
Number 23) is only a partial solution to 
solving the line feed problem on a Gemini 
10X printer. Once the screen has been 
dumped, the line feed is restored to 32/ 
216, which the Gemini interprets as 36/ 
144. This causes a line feed half again as 
large as normal. To remedy this, you also 
enter the DEBUG command 


~e 0250 18 


to change the decimal 36 (hex 24) to a 
decimal 24 (hex 18). 


Gary B. Gordon 
Woodinville, WA 


Thanks for the update. 


Share Your Discoveries 

Tell the world about your latest discovery 
through User-To-User, and we’ll pay you 
$50 for your trouble, plus an extra $25 if 
you submit it on a disk. 

If you send a disk, please include a 
printout of your submission to ensure 
against damage in transit. Mail your con- 
tributions to: User-To-User, PC Maga- 
zine, 1 Park Avenue, NY, NY 10016.@ 
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PC Tutor 


RAM Surplus Chips 

Q: J own an IBM-XT with two floppy 
drives and two hard disks in an expansion 
unit. This XT now has 768K of RAM— 
128K above the regularly addressable 
640K. 





How can I regularly address this addi- 
tional 128K so the full 768K is instantly 
available upon booting—or preferably 
earlier, when the XT goes through its diag- 
nostic routine? 

If this is not possible, can! convert the 
extra 128K into a RAMdisk? Is software 
available to do either or both of these 
things? 

Q. S. Camus 
Metro Manila, Philippines 


| A: IBM’s personal computers have an 
upper limit of 640K of useable memory for 
a very good reason. In the system’s mem- 
ory organization, the IBM monochrome 
card is located at 640K and the color/ 
graphics card is located at 672K. Also, 
there isn’t much memory area left above 
those two cards, since the hard disk driver 
is located at 800K and BASIC and the 
ROM BIOS are located at 962K. 
You might be able to place 64K of the 


memory at 864K (OD0000h), but a RAM- | 
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disk program would give you a 64K 
RAMdisk at best, since it probably 
couldn’t link that chunk of RAM with that 
in another area of memory. A RAMdisk 
that size would be hardly worth it. 

My suggestion is to try to sell your extra 
128K chips. As you can see, there really is 
no hole available where 128K could fit. In 
fact, that extra RAM is now overlaying 
your display adapter’s memory. I’m sur- 
prised that it hasn’t interfered with your 
displays yet. 

By the way, IBM’s new Enhanced 
Graphics Adapter is located at 572K, 
which will probably bother an awful lot of 
people who now have PCs with 640K. 


Serial Port Switching 

Q: I tried the BASIC version of your print- 
er port switching program (see PC, Vol- 
ume 3 Number 18, page 384) and found it 
to work as you said. 

I have an IBM PC with two asynchro- 
nous ports, so I'd like to use a similar 
switching program to choose between the 
port used for my ploner and the one used 
by a modem. : 

! modified your program to address the 
BIOS data pointer for the COM ports at 
0040:0000 and 0040:0002, switching be- 
tween hex values 03 and 02. 

My program worked fine as far as 
Switching the ports was concerned, but 
when I attempted to send data to either the 
plotter or modem while connected to 
COM2, the keyboard would lock up and 
I'd have to reboot the PC. 

! cannot alter my plotting or communi- 
cations software to redirect serial output 
to COM2 because both these programs 
are compiled. What are the reasons for the 
keyboard's locking up and the lack of 
response from the PC? 

Gerald Jarmuz 
Milwaukee, Wisconsin 





DON'T LOSE 
YOUR TAX 
DEDUCTION 


The Tax Reform Act of 1984 
requires a usage log to support 
deducting your microcomputer. 


MICRO.LOG maintains the log 


for you with quick, menu driven 
log in and log out. 
MICRO.LOG prints your log and 


calculates usage percents by de- 
duction categories you define. 


$39.95 


Wnite or call for brochure. 
Greyrock Software 
P.O. Box 1458 
Ft. Collins, CO 80522 
(303) 223-0563 
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UBI Computer Services, Singapore, 
(UBICS), one of Asia’s major 
multinationals, has developed a 
strong position in turnkey application 
software assignments in the follow- 
ing areas: 


(1) Packages pertaining to PC's 
transportable across the 
market of a specific catego- 
ry defined by the architec- 
ture and OS. 


(2) Application packages on 
S-80 series of Sperry ma- 
chines or conversion of ap- 
plication packages from 
other systems to S-80 family 
of machines. 


UBICS also has an Information 
Technology Division in India with 
over 25 operational computer centers 
and over 75 highly skilled computer 
professionals on its rolls. We have 
over 50 standard application pack- 
ages presently operational, and we 
will be able to undertake tumkey pro- 
jects at short notice. 


Parties interested in meeting our Pro- 
ject Team may get in touch through 
our New York office: A.U.B.I., 535 
Fifth Avenue, Third Floor Annex, 
New York, NY [FOOH7, (212) 
949-6220, Attention: Mr. Bharat 
Bhise, General Manager. 
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SAY 





CONSCIOUS? 


Now you can organize your copies of 


PC MAGAZINE 





Now your magazines can be a hand- 
some addition to your decor, well or- 
ganized, and easy to find, thanks to 
these durable library-quality cases or 
binders. They're made of luxury-look 
leatherette over high-quality binder 
board. And both styles are custom-de- 
signed for this or any other magazine 
you save, with size, color and imprint 
selected by the publisher. FREE 
transfer foil included for marking dates 
and volumes. 


ey Magazine 
binders 

holds your issues on 
indimdual snap-in rods, 
combining them into 
one volume $795 each. 
3 for $22 50, 6 for $42 35 
Mixed titles OK for 
quantity prices 










Open- 
back cases 
store your issues for 
individual reference 

$6 95 each; 3 for $19 75, 

6 for $3750. Mixed titles OK 
for quantity prices 


For faster service, 





‘i Kes CALL TOLL-FREE 
ws 800-526-0790 
(in NJ only 201-540-0445) 
[Pc Magazine a 
| PO Box $120, Philadelphia, PA 1914! | 
| Please send [[] Cases [7] Binders | 
TITLE QUANTITY 
PC Magazine | 
| Other ———- ! 


() PAYMENT ENCLOSED $_________.* Add 
| $100 per order for postage and handhng Out- | 
side USA add $250 per unit ordered. send US 
[funds only 
| (0 CHARGE (Minimum $10) 
| Amencan Express [_] MasterCard 
Visa 


| Card No___________Exp Date. 





Signature—___ 


Print Name. 





| Addres: 


] City. 


| State/Z1 
“Residents of PA add 6% sales tax 
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A: Switching those 2-byte words (03 and 
02) between the two locations should work 
fine if and only if the plotting and 
communications programs are using the 
BIOS routines when transferring data. 
First of all, make sure you're exchanging 
each full pair of bytes, not just the single 
bytes at 0040:0000 and 0040:0002. 

Any reasonable communications pro- 
gram for the IBM PC will use interrupts to 
transfer information. This means that the 
program won't use the BIOS when receiv- 
ing a character from the modem. Instead, 
whenever a character is received, a signal 
to the computer is generated—the inter- 
Tupt. This interrupt will activate a back- 
ground task that reads the character and 
places it into a buffer. 

This interrupt technique should be very 
familiar to you since it’s also the way that 
keyboard input always works. On the key- 
board, this feature is called type-ahead, 
and it allows you to type during disk 
accesses or while a program is working. 
For example, you can type the next DOS 
command while DIR is generating a list on 
the screen without losing any characters. 

With a modem, that kind of response is 
essential. Without it, the modem's pro- 
gram would cause the loss of characters 
whenever you did anything at the same 
time, such as send information. The PCjr, 
by the way, doesn’t support keyboard and 
serial interrupts as effectively as the PC; 
with the PCjr, characters you type while 
the disk is working get lost. 

Given that a communications program 
uses interrupts for receiving characters, 
you should find that changing the BIOS 
pointers around 0040:0000 will, at best, 
send signals to the right port, but nothing 


will be received. A worse possibility is | 


that your changes will cause the wrong 
interrupt routine to be set. This could eas- 
ily cause the system to lock up when a 
character is received. 

As far as your plotter’s software goes, 
it’s not as important for a plotter to have 
interrupt-driven input/output (I/O), so in- 
terrupts aren’t as universal here as with 
communications software. 1 don’t know 





which program you’re using for plotter 
output, but some such programs (particu- 
larly print spoolers) use interrupts. 

I suggest that you always keep the mo- 
dem on port | but try the plotter on port 2. 
You may find that plotter output works 
fine there. 


The PATH Not Taken 

Q: | am a litle concerned about the 
answer you gave about the use of tree 
structures and the PATH command (see 
“'Subdirectory Directions,’’ PC, Volume 


| 3 Number 20, page 372). 


According to the DOS manual and 
some personnel at IBM's technical assis- 
tance center in Boca Raton, the PATH 
command can only be used to search for 
files having the extensions of .COM, 
.EXE, and .BAT. In other words, the 
PATH commands cannot be used to 
search for data files. These include all 
BASIC programs, word processing text 
files, and spreadsheet data files. 

When you try to find a file by its *‘prop- 
er’’ name, the PATH command causes 
each directory to be searched three 
times—once each for .COM, .EXE., and 
.BAT extensions—before switching to the 
next directory in the path. 

IBM's advice was to set up a root direc- 
tory containing only the appropriate sub- 
directories and the files necessary to boot 
the system. The appropriate subdirecto- 
ries here would include one containing 
.COM files, one with .EXE files, one with 
.BAT files, and an additional subdirectory 
for each of your applications programs. 

The PATH command for such a direc- 
tory structure would be this: 


PATH Cs\3Cs \COMsCs \EXEs C2 \BAT 


IBM advised me not to extend the tree 
structure any further. I can see various 
reasons for organizing the hard disk with 
Just two levels—the root directory and its 
subdirectories. One reason is that each 


| additional subdirectory that you define 


will use up a minimum of 4,096 bytes of 
storage. As a result, an elaborate tree 
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Structure can waste a significant amount 
of disk space. 
Larry Goss 
Evansville, Indiana 


A: In that earlier column that you cite, the 


method | illustrated consisted primarily | 


of single-level directories, as you now 
suggest. My reasons for this and my style 


of directory organization, however, were — 


distinctly different from those you des- 
cribed. My main reason for creating a di- 


rectory or subdirectory isn’t to optimize the | 
speed of a file search but to organize the | 


hundreds of files on a hard disk into groups 
of files that are most frequently used 
together. 

First, 1 don’t think you need to be 
alarmed by how much disk storage is con- 
sumed when you create a subdirectory. On 
a disk, a subdirectory is treated just like a 
file. Each does take up 4,096 bytes on a 
hard disk, but each file also takes up at 
least 4,096 bytes. The significance of 
these facts, however, is relative. If your 
hard disk has at least 10 megabytes of stor- 
age, you could create 100 subdirectories 
without particularly missing the disk 


capacity that they used up. On a double- | 


sided floppy disk, however, a subdirectory 
only requires 1,024 bytes. Also, you can 
change the minimum file size to a smaller 
amount if you desire. 

If IBM itself was truly concemed about 
disk space being exhausted when numer- 
ous subdirectories and files are created, 
why would it have set up AUTOEX- 
EC.BAT files with only a single charac- 
ter—the letter G—in some of its recent 
programs? In IBM's case, the reason was 
to standardize a group of programs to all 
have the same start-up procedure. The 
general point is that it’s usually worth cre- 
ating additional subdirectories and files if 
doing so will contribute to the user’s con- 
venience. 


Second, I do not recommend that you | 


| devote three subdirectories exclusively to 
-EXE, .COM, and .BAT programs, as 
you say IBM had suggested. This would 
be fine if all you do is run those programs, 
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but otherwise the arrangement seems silly. 
The purpose of subdirectories is to orga- 
nize the large number of files available on 
the hard disk into smaller, logical groups, 
not to divide files mechanically for no 
functional reason. 

If the only reason for grouping files by 
their extension names is to save the 5 sec- 
onds (at most) required to scan through the 
subdirectories, you'd do better by not 
using subdirectories at all. In that case, 
you wouldn’t need to bother with the 
PATH command either. 

Do | use more than one level of subdi- 
rectories? Certainly. | usually use the low- 
erlevels for files I rarely access. For exam- 
ple, | put the utility programs that came 
with my non-IBM hard disk into a second- 
level subdirectory that is contained within 
my directory of DOS programs. This 
seemed an appropriate place to keep those 
hard disk utilities, and I never have trouble 
finding them. 

However, I didn’t bother putting this 
second-level directory into the search 
path. How often am I going to initialize 
my hard disk with those programs, any- 
way? Adding them to the path wouldn't 
speed things up often enough to be worth- 
while. Instead, I save a bit of time when I 
run DIR, since there are fewer files to 
examine in the DOS subdirectory and 
there’s one less directory that has to be 
dealt with at the root level. 

In your efforts to speed up file search 
time, most of the information you're act- 
ing on is dependent on undocumented 
aspects of the DOS 2.0 implementation. 
Who knows what sequence DOS 3.1 (or 
4.0, or 5.0) will use for searching paths? 
Are you willing to spend time reorganizing 
your hard disk to adjust to the way later 
releases might operate so you can save a 
little search time? 


The PC Tutor solves practical problems 
and explains points of general interest. If 
you'd like to see your questions answered 
here, drop a line to PC Tutor, PC Maga- 
zine, One Park Avenue, New York, NY 
10016. a 
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SOMEBODY 


Has To Have The Lowest Prices! 


IBM PC, 256K, 
320K Disk Drive, 
Persyst Color Card, | 
Amdek 300 Monitor, 


DOS 2.1 PLUS-A 
10MB HARD DISK 
SUBSYSTEMAI # 


For Only: 

(We contigure end lest the system for you et no extre 

cost) 

MONITORS 
AMDEK 300. $135 00 
AMDEK 3004 $149:00 
AMDEK 310A $165.00 
PGS HX-12 $475.00 
PGS MAX-12 $195.00 
PGS SR-12 $625 00 
IBM MONOCHROME DISPLAY $260.00 
IBM COLOR DISPLAY $590.00 
PRINTERS 

EPSDN FX 60 $499.00 
EPSON FX 100 $689.00 
EPSON AX 80 $26500 | 
EPSON AX 80 FT $349 00 
OKIDATA 82A. $299.00 
OKIDATA 834. $569 00 
OKIDATA 92P $399.00 
OKIDATA 93P $649.00 
OKIDATA 84P. $799.00 
OKIDATA 2410P $1999.00 
TOSHIBA P1351 $1399.00 
NEC SPINWRITER 3550. $1650.00 
NEC PINWRITER 80 COL $720.00 
NEC PINWRITER 136 COL $960.00 
BROTHER HA-25 $699.00 
BROTHER HA-35 $925.00 
SILVER REEO S00P $465 00 
SILVER REEO SsoP ee ee 


SILVER REED 770P ____ $99: 
(Accessories on NEC & OKIDATA PRINTERS AVAIL) | 





DRIVES 
TANDON TM-100-2 $199.00 
SLIMLINE DRIVES: TOSHIBA $165.00 | 
TEAC SSB $165 00 
MULTIFUNCTION BOARDS 
AST /0+1 SEA & 1 PAR $179.00 
AST SIX PACK 84K, 1 SER & 1 PAR $269 00 





OUADBDARD 64K ______ $269 00 
OUADBOARD 64K. 1s, 1p. CAME POAT___ $299 00 





IBM COLOR ORAPHIC $225 00 
IBM MOND/PRINTER $230 00 
PERSYST COLOR $199:00 
PERSYST MONO/PRINTER, $215 00 
HERCULES ORAPHIC $349 00 
64K RAM UPGRADE KIT $50 00 
PEACOCK COLOR CARD W/PP $215.00 
STB ORAPHIX PLUS II. 75 00 
MODEMS 

HAYES SMART MODEM 1200 oe a 
HAYES SMART MODEM 300 ________ 

HAYES 12008 PLUG IN MODEM CARD —__ $429.00 
OUBIE PC 2124/1200 INTERNAL 75 00 
OUBIE 212E/1200 EXTERNAL $299.00 


HARD DISKS 


OMB HARD DISK SUB SYSTEM INT ___ $850 00 
40MB HARO DISK SUB SYSTEM ExT __ $1025 00 
TALLGAASS TECHNOLOGY: 





12MB W/TAPE BACKUP. $2750 00 
20MB W/TAPE BACKUP. $3199 00 
35MB W/TAPE BACKUP. $4350.00 
INTERFACE IBM $125 00 
POWER BACK-UP SYSTEM $479.00 


GENERAL 


MAXELL OISKETTES MD2_____ $35 
CONTROL DATA DISKETTES_____ $25 00/box 
DEYTRONIC K8S151 
PARALLEL CABLES. 


Many other products avaliable, Plaasa 
call for Low, Low Pricas! 


COMPUTER PRODUCTS 


(714) 838-7830 
2640 Walnut Avenue, Unit K, Tustin, CA 92680 


Prices & eveilebility subject to chan ange without notica 
IBM ts @ registered trademark of IBM Corporation 
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AT&T AND IBM 
MAKE GREAT COMPUTERS 


CIA IMPROVES THEM 


WE TAKE OVER WHERE THEY 

LEAVE OFF 

With a full line of internal and external hard 
disk drives in a wide range of storage capaci- 
ties to suit your needs. As wellas anewly 
introduced 3.3 megabyte floppy 
disk subsystem. All designed to 
provide fast, reliable storage for 
the AT&T PC, IBM PC and 
compatibles. Convert your IBM 
PC or compatible into an XT 
with our subsystems—all at the 











WE GIVE REAL MEANING TO THE 
WORDS “VALUE ADDED” 

We don't stop at providing solutions to your 
mass storage problems, CIA can solve all 
your business computing needs. 

As an approved AT&T Value 
Added Reseller with years of 
experience in turnkey systems, 
CIA brings you the full line of 
AT&T computers—from the PC 
6300 running all the popular 
IBM compatible software 


lowest prices anywhere. under MS-DOS; to the 3B 
40 MB Hard Disk family of UNIX* based 
Subsystem multi-user camputcrs 
Internal $ 885.00 ‘iced 
External $1,265.00 poliwere tolged 

your needs. We also 

10 MB Hard Disk have the PC 6300 in 
Subsystem witha a multi-user, multi- 
3.3 MB Floppy SU GESTS Ol 7 | tasking system running 
Disk Drive it alr |i] XENIX* and MS-DOS. 
External Se Before you spend 
$1,995.00 more, call the source for 
20 and 40 MB Hard Disk all your business computing solutions. 


Subsystems, internal or external 
mounts, with or without 3.3 MB 
Floppy Disk Drive also available. 





Computer Integration Associates 
450 E. Kennedy Blvd. 

Lakewood, NJ 08701 

ma = (201) 370-3900 


i 
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*MS-DOS 1s a trademark of MicroSoft 
UNIX ts a trademark of Bell Laboratones 
XENIX ts a trademark of MicroSoft 


BUSINESS ¢ BIL. ALVERNAZ 


Real Estate Returns 


Real estate offices have their pick of quality software performers. 
EZ-RE Investor helps individuals evaluate investment options, while 
DataBroker's forte is Keeping a multitude of listings in order. 





T= typical software needs of a 
teal estate office go far beyond 
the analysis of information. In 

the last issue, I reviewed three programs 

that did just that. (See ‘‘Real Invest- 
ments: Gaining the Edge,’’ PC, Volume 

4 Number 2.) Here are two real estate 

programs with different focuses: a /-2-3 

overlay package and a program for com- 
plete office management. 

EZ-RE Investor performs fewer tasks 
than the programs discussed in the last is- 
sue but does accomplish its intended 
functions in a very handy way with the 
assistance of /-2-3. A helpful tutorial 
gets you started. 

The program has four basic functions. 
With RENTHOUS you can examine a 
variety of options for purchasing a sin- 
gle-unit residential property using up to 
three mortgages. All calculations are 
made to help you determine the highest 


es 


EZ-RE Investor 

LB Associates, Inc. 

8817 Skokie Lane 

Vienna, VA 22180 

(703) 938-9093 

List Price: $50 
Requlres: 256K RAM, Lotus’s /-2-3 | 
(Release 1A), one disk drive, printer. | 
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rate of return. The EQUISHAR function, | 


similar to RENTHOUS, is designed for 
the investor who is buying a property 
with the expectation that a tenant will pay 
all of the expenses. The INVESTOR 
function is a /-2-3 template that allows 
you to evaluate just about any real estate 
investment venture. MORTGAGE lets 
you print out a loan amortized over a pe- 
riod of up to 45 years (and in an impres- 
sive format with compressed print). 

The overlays are designed to accept 
modification for any special require- 
ments. Although I didn’t receive a man- 
ual with my review copy of the software, 
there were instructions—20 pages of 
them—that were quite adequate. How- 





> 


ever, to use the templates, you must be 
familiar with /-2-3. 

The EZ-RE Investor may not be ahuge 
commercial success, but it is a good 
package for someone interested in the 
four areas it covers. The logic of its com- 
putations is sound, and the results are 
first-class. 


Getting Organized 

Of the five real estate packages I have 
examined, only DataBroker from Data- 
Broker Systems addresses the problems 
of organizing a real estate office and 
keeping track of information, This com- 
plete real estate management system is 
capable of working with some popular 
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word processing programs now on the | apart from the rest is that its manufactur- Like EZ-RE Investor, DataBroker is 
market and is available in versions de- | er will sell you either the software alone | divided into four logical areas: Sales 
signed for single or multiple offices. or a complete hardware and software | Management, General Ledger, Accounts 

Another aspect that sets DataBroker | package, including a PC-XT. Payable, and Escrow/Tmist Accounting. 
With these modules you can accomplish 
many useful tasks. 


Subprograms let you keep track of the 
PUT TECHNOLOGY T0 WORK ON | activities of sales associates. Year-to- 
| | date figures can be recorded by number, 
THE MOST IMPORTANT SYSTEM j name, office, commissions, units sold, 
and volume. Sales figures can easily be 
AROUND een oe ‘ hy 
Ya ‘ 









compared with those of previous years. 
Detailed reports also provide compara- 





DataBroker is 
divided into four 
logical areas: 
Sales Management, 
General Ledger, 
Accounts Payable, 
and Escrow/Trust 





HUMAN BODY. 





= af Accounting. 
a — | ea 
healthaide tive analysis of actual sales with sales 
The Exercise & Nutrition Analysis Software goals. Commissions can be organized 
and managed to avoid delays. The sys- 
PROFESSIONAL QUALITY tem even prints commission checks as 
© For Individuals or for Groups well as other types of checks. 
« Expandable Special Purpose Data Base The program is slow at points because 


© Sophisticated Graphic Analysis 


USER PERSONALIZED TO MEET YOUR SPECIAL NEEDS 
* Perfect for 


it must change back and forth between 
modules; however, there are no really 


CONCERNED INDIVIDUALS ATHLETES HEALTH CARE PROFESSIONALS problematic delays. The menus are self- 
OIETICIANS EOUCATORS DIABETICS explanatory and well thought out, and 
CARDIAC PATIENTS the selections have been carefully de- 

EASY TO USE signed with the user in mind. 
© You don’t have to be a computer expert to put It to work for youl Until now, keeping track of listings 
* An on-screen dictlonary of food codes simplifies entrles was a function no real estate software has 
aa offered. DataBroker’s Sales Manage- 
All this for only $79.95! ment module handles the task well. In 


this area, as in the rest of the program, 
the reports are impressive and thorough, 
PROGRAMMING TECHNOLOGY CORP Soo ig vohiens ate plential tbe aie 
7 San Marcoa Place, San Rafael CA 94901 mation provided includes active listings 
(415) 485-5601 by territory and price, listings aging re- 
port, source of listings report, listings ex- 


Avallable through your local software or computer dealer 
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of which real estate software to use 
comes down to personal preference and 
individual need. Each package reviewed 
in this two part series can do the job it is 


designed to do. Thus, real estate profes- 
sionals have their choice of several effec- 
tive, quality software programs geared to 
meet their business needs. a 


piration report, summary of office list- 
ings and sales, detailed office listings 
and sales, and source of listings and 
sales. Furthermore, all this information 


can be printed out in just about any order, 
depending on office needs. Such built-in 
flexibility is a luxury more programs 
should offer. 

The General Ledger and Accounts 
Payable modules are equally thorough. 
From invoicing to the balance sheet, a 
complete set of accounting records can 
be produced. 


Added Attraction 

Areal plus for DataBroker is its 
Escrow/Trust Accounting module, 
which maintains and tracks escrow-fund 
transactions and escrow banking ac- 
counts. Reports are compiled by contract 
number, general ledger number, bank 
number, or date. Escrow transactions are 
posted to the DataBroker General Led- 
ger system and are reflected in financial 
statements. Anyone in real estate under- 
stands the importance of such records 
and recognizes the need for absolute con- 
trol. The DataBroker system provides 
control that would stand up to the most 
stringent accounting audit. 

Because this package is so extensive 
and complex, it requires much training 
and effort to use effectively . Taking it 
one step (or module) at a time is probably 
the most effective way to introduce 
DataBroker into a real estate office. 

As with all such decisions, the choice 


fill 

DataBroker, Version 2.0 

DataBroker Systems 

1717 N. Naper Blvd. 

Naperville, IL 60566 

(800) 323-2749 

List Price: Software and training: single 
office system, $2,595; multiple office 
system, $3,995. 

Requires: 192K RAM, hard disk, one 
disk drive, dot matrix parallel printer. 
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Lost your data? o, 
: : ym Uv 
Bring ’em back alive. *024,47% Ye, 
Through the magic of etn? 9.8 Pd 5 
fiie recovery with ny "e5 t 9,087" 
The Norton Utilities™ 529 On 
Oo, ow FS 


Featuring the legendary UnErase % 
Life insurance for Your Data 


If you’ve ever lost vital data, you know what it’s like. 
If you haven't, consider yourself lucky. 

Enter The Norton Utilities, Version 3. 

Honest to gosh file recovery. 

Featuring the legendary UnErase.” __ 

If It can be done, we'll bring ’em back alive. 

Can you afford to be without it? 

It’s life insurance for your data. 





Disks out of control? 
Tame that data. 

With the disk management tools of 
The Norton Utilities. 
Featuring the Hard Disk Helpers. 

If you've got a fixed hard disk or stacks of diskettes 
you know how tough it can be to manage and keep 
track of It ell. Enter The Norton Utilitiea, Version 3. 
Practical disk management tools. They find those 
files. They show those directories. They search for 
data. They put your directories in order. They're the 

hard disk helpers (for diskettes, too). 


Twica votad “World Class” bast utifitlas - PC World 
Winner of Softalk popularity poll! Softsei best-sallar. 

The N.Y. Times says “don't computa without tham.” —_ 
User's groups ‘‘They aet a atandard for tha industry.” 


Data recovery 
Disk management 
Norton Utilities 


and more! 


The Norton Utilities, Version 3. 
Featuring the legendary UnErasa. 





Nobody does it like Norton 
The Norton Utilities 


evailable at Computerland, other 
dealars or order direct for $99.95: 

Peter Norton 

2210 Wilshire Blvd. 

Santa Monica, CA 90403 
Phone orders (213) 399-3948 
Visa and Maatercard welcome 


Everybody aays they're terrific, 
We say they're $99.95. 


Got an old veraion? Upgrade for $25. 
duat aend a check end your oid disk. 
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Price Changes 


Price Changes 


Daly Bas, = PRICE BREAKTHROUGH €& inv nus. 
1800.343.8841 1800-343 884 


MEGADISK™ HARD DISK DRIVE SYSTEMS 


TOLL FREE ORDERING 1-800-343-8841 


For the 1BM/PC, Tandy 1000, TRS/80 Models I/I1I/JV/4P, Compaq, Eagle, Sanyo, 
Tava, PC Workalikes, Color Computers, Apple/Franklin, Heath/Zenith, Max/80 


Complete with Hardware, ones Software and Quikfit Installation 


5 Megabytes Internal Mount . ee 


10 Megrbytes Internal Mount ... 
20 Megabytes Internal Mount ... 
5 Megabytes External System .... 
10 Megabytes External System ........ 
20 Megabytes External System 
3.3 Megrbytes Kodak Backrp System . 
Streaming Tape Backup System 


. starting at $ pois 4) 
- starting Rt 
. Starting Rt 
. Starting at 
. Starting at 
. Starting at 
starting at 
. starting at 


1BM/Heath — DOS, 1.0, 2.0, 2.1, 3.0, or Jater — Apple Franklin — DOS 3.3, Prodos 
DOS Systems Available: TRS/g0.LDOS, TRSDOS 6.x, Newdos/80, Dosplus, CP/M, COCO DOS, Max/80 LDOS, OS9 


WARRANTIED FOR ONE FULL YEAR — PARTS AND LABOR — 24 HOUR SERVICE — CALL TOLL FREE — 1-800-343-8841 


FLOPPY DISR DRIVES 
Our Disk Drives are UL aj — Our Floppy Drive Cabinets and Power Supplies 
are Underwriters Laboratory Listed and have passed the required Federal 
Communications Part 15 Section B-EMI/RFI tests. 
‘Warranty wa all disk drives is one fall years parts and labor. Warranty ou Moppy disk 
drive power supplies ts five (S) years. In warranty of ont of warranty service Is 24 hour 
farn-e-round on all disk drives. 


Tandou — Full Height Drives 
100-1 Single Sided 40 1k Bare 5 
In Case with Power Supply . 
Dual Drives in One Cabinet 
100-2 Dual Sided 40 tk Bare ... 5 
In Case with Power Supply ... 
Dual Drives in One Cabinet. 
Half High Drives 
65-1 Single Sided 40 tk Bare Bre, 
In Case with Power Supply . 
Dual Drives in One Cabinet .. 
65-2 Dual Sided 40 tk Bare ... 
In Case with Power Supply . 
Dual Drives In One Cabinet 
65-4 Dual Sided 80 tk Bare... 
In Case with Power Supply . 
Dual Drives in Ome Cabinet... . 
TEAC Half High Drives 
SSA Single Sided 40 tk Bare 
In Case with Power Supply 
Dual Drives in One Cabinet 
SSB Dual Sided 40 tk Bare 
In Case with Power Supply .. 
Dual Drves in One Cabinet 
SSF Dual Sided 80 tk Bare 
In Case with Power Supply . 
Dual Drives in Ome Cabinet 
Apple/Franklin Disk Drives 
35/40 Track in Case with Cable and Software 
Comiroller Card for Two Disk Drives 
Combination Price for Disk Drive and Controller 
Commodore Disk Drives ......... ceeeeeeee cee a 


COLOR COMPUTER DISK DRIVE SYSTEMS AND ADD IN PRODUCTS 
40 Track Single Head Drive with Case, Power Supply. caple 
Controller, Instruction Booklet, Disketies . . $279.95 
Above with Dual Drives in One Cabinet 403.98, 
40 Track Dual Head with Cuse, Power Suppty, Cable, 
Caatrotler, Instruction Booklet, Diskettes 
Above with Dual Drives in One Cabinet 
128 Memory Upgrade Kit . 
Dual DOS Switch . 
With Second DOS System - - - JDOS, RSDOS, Micro DOS . 


TRS/80 HARDWARE 
Model I Starter System — Delivered by UPS 
‘One Single Sided Disk Drive, Case, Cable, Power Sapply, 
TRSDOS 1.3 and Manus! 
Mode) 11/1V Easy to Install Disk Drive Systems 
Memory Upgrades — 4116 and 4164. ‘ 


(TEMS SHIPPED WITH! 


COMPUTERS 

All nf our computers come with a fall one year Warranty — Parts and Labor — 24 
Haar Service on all in stock parts. 
1BM/PC-256K Two Floppy Drives, One Year Warranty. " 

With Monitor Card and High Resolution Monitor 
1BM/PC- 256K $ Megabyte Drive, One Floppy Dri i 

With Monitor Card and Monochrome ‘Momuor | 

10 Megabyte System... 

With Monitor Card and Monochrome Monitor 
IBM Lookalke Monitor 800h x 6S0v resolution w/cable . 
TRS/80 Model 1V Computer 128K Dual Drive RS232 . 


PRINTERS 
Dot Matrix 
Star Micronics 
Gemim X-Series Parallel 120 CPS . 
Delta 10/15 IGO CPS .. 
Radix 10/15 200 CPS 
Panasonic 1090 .. 
Daisy Wheel 
Silver Reed 440 80 Column 12CPS—. +. S95 
$50 132 Column 19 CPS . 
770 132 Column 36 CPS... . By 
Olympia 132 Column 14 CPS with Form and Tractor “fe 
Star Micromes 100 Column 18 CPS .... oa 
Apple/Franklin Printer Interface w/Graphics. and Cable . A 
Primer Cables . . ave staring at 19.95 
Printer Paper — ~ Microperf ‘Edge 1000 Sheets ++ 16.95 


-+ Marting at $259.95 
slacting at 42495 
Starting a1 64995 

vee A995 


ELECTRICAL 
Surge Protector Line Filters L 
Uminteccuptable Power Supphies 


MODEMS 
Volksmodem 300 Baud . . 
Signalman Mark X Audodial 
Mark X11 1200/300 Baud Autodial . 


ADD IN ROARDS FOR THE IRM 
STB — Rio Plus 128K r 


Super Rio 128K . 
Graphix Plus 
Graphics Plus 11 
Parallet Panter Port . 
Serial Port... 
Monochrome Board with Parallel Printer Port 
Quadram — Quadboard $12 128K 
Quadcolor 1. . 
Quadcolor I 


MISCELLANEOUS 
Diskettes In 10 Pack 
Twoprint Switches 
Disk Drive Cables 
Maintenance Cleaning Kits 
Payalle! Printer Buffers 16K 
Floppy Disk Drive cables 
1 Drive . aa 
2Deves . . 
Heath/Zenh 2 Drive Cables — Shielded 


SOFTWARE SUPPORT, INC 


1 Edgell Road, Framingham, MA 01701 (617) 872-9090 Telex-383425 
Hours: Mon. thru Fri. 9:30 am to 5:30 pm (E.S7.) Sat. 10 am to 3:30 pm 
SERVICE POLICY — Our Professional Technical Staff Is Available To Assist You Monday Through Saturday. 
WARRANTIES — Disk Drives — One Full Year Parts And Labor. Floppy Disk Drive Power Supplies — Five (5) Years. 
SERVICE — 24 Hour Turn-A-Round On All In-Stock Parts. Dealer Inquiries Invited Please Call 


Toll Free 1-800-343-8841 


For Our Latest Price Saving Specials. 
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Pharmaceutical 
Riches On-Line 


The Knowledge Index, while not primarily directed at physicians, 
has eight useful medical databases, including a full-text 


pharmaceutical database that is a real gem. 


Note: This is the concluding part of a 
three-part series evaluating services that 
access on-line medical databases. 


nowledge Index, a less-expen- 

sive and easier-to-use subset of 

Lockheed’s huge Dialog data- 
base, may not consider the medical mar- 
ket its primary source of customers. 
However, along with a variety of data- 
bases intended for many businesses, 
Knowledge Index features eight data- 
bases designed specifically for the medi- 
cal profession. Some are extremely use- 
ful and offer information unavailable 
anywhere else. 

Three databases contain Medline ref- 
erences for various grouping of years. 
The fourth is International Pharmaceuti- 
cal Abstracts. All four of these are found 
on BRS/Colleague as well as Knowledge 
Index (see ‘*A 22-Hour Library Card,”’ 
PC, Volume 3 Number 24). Three more 
databases that contain biosis previews 
(research in the biological sciences) for 
various years may be more valuable to 
the research-oriented biologist-physician 
than to the clinician. Drug Information 
Fulltext, the last database, is the one | 
found most attractive and is unique to 
Knowledge Index. 

Medline searches are simple and fast. 
Because Knowledge Index is a prompt- 
less system, unlike others, no menus 
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slow you down. This system makes the 
search system more difficult for begin- 
ners to use, but the necessary commands 
are not difficult to learn. By following 
the instructions in a simple-to-under- 
stand manual, you can begin using the 
system quickly. 


If You Need Help 

If you need more help while on-line, 
type Help and the name of the database of 
interest. If you need general advice about 
the Knowledge Index, then type Help 
only. After a very brief practice session, 
you should have no trouble at all. In addi- 
tion, 2 hours of free service are included 
in the start-up charge so that while learn- 











ing the basics, you needn’t worry about 
the costs of the service. 


Lots of Topics 

An especially valuable feature of this 
service is the on-line index of topics you 
can search for. By entering a few letters, 
you can tell the system where to start, 
then you can scroll through the key 
words until you find the one that most 
closely suits your needs. This feature 
helped me avoid some problems | had 
when performing searches while using 
BRS and Minet. An example is confu- 
sion caused by different spellings of 
burnout. 

Although Knowledge Index searches 
generally tend to be easier to conduct be- 
cause of the index, inexplicably to me the 
service failed to retrieve all the Medline 
documents J found with BRS. (To see 
how this service compares to others in 
my sample searches, see Figure 1.) 


A Real Gem 

Drug Information Fulltext is the gem 
of the service. This useful resource con- 
tains ‘‘the complete text of evaluative 
monographs from the American Hospital 
Formulary Service (AHFS) and the 
Handbook on Injectable Drugs, both 
published by the American Society of 
Hospital Pharmacists.’’ 

From this file, you can extract any in- 
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formation you want about a drug-—toxi- | uses. You can find out, for example, | active once it has been mixed with a dilu- 
city, chemistry, dosage and administra- | whether two drugs administered intrave- | ent, or how serum levels might vary in a 
tion, drug-to-drug interactions, lab test | nously will precipitate if given through | particular patient with hepatic or renal 
interference, pharmacokinetics, and | the same tube, how long a drug remains | dysfunction. 

More important to me is the way the 


magnum p.c 
g 2 information is prepared and displayed. 


ERUNTEGS BOARDS MODEMS Each monograph is written by an expert 


ANADEX CALL — ASTw menus ce. 259 ANCHOR panel after a review of the available liter- 
C, UG wn CALL CES. ME EVEREX wuccean SAVE) fentusna 3 ature (cited on-line). The panel compares 
GUNN acc ERCALL FORTE OATA, CALL ae the manufacturers’ claims and actual 
EPSON me an CALL 3 IRMA atrecuver SAVE id cal clinical experience and discusses the dif- 


C 5 
NEC srweres res CALL HERCULES oe CRUG cian, CALL BE Uecie a ferences between the two. The result is 


BLL MOGEL ne: a . . . 
BaD a cwes er MA. SYSTEMS Rey Paes wicRo ae an authoritative, current, and concise 


aan NEW ORCHID ne CALL summary of the drug and its characteris- 


a oofg | tics, presented in a coherent and useful 


QUAOBOARO vw, 250 fait ; 
STAR MICRONIGS CALL [I STB wom a manner. The text is updated quarterly 
shai ot m CMAR sen Tegh AR CALL Luss calc aac, and revised each January. 

11855. NOW IN STOCK TSENG LABS .. NEW PRENTICE However excellent it may be, the Drug 


POPCDM CiB0 BOARD MODEM 


TOSHIBA eines SAE UTE K ete ays 220 va eget oGies VEN-TEL nv CALLE | Information Fulltext database requires 
PARALLEL SERIAL an ALE CAR Cay : z a 
you to you use your native intelligence. 


=4 3 5 4 == If you search for ‘‘hypothyroid,”’ you'll 
Been oe eee eS SiNDACRCER: GATabeT| get a 2-page summary of the thyroid 
gland’s pharmacology—and 12 other 


MONITORS] HARD DISK DRIVES documents warning against the use of 


AMDEK sea one anit ALPHA OMEGA... CALL TANDON sowsvasoosn seas ACCESS ov cinesis .. certain drugs by the hypothyroid patient. 


3V0 DRECT aw LUG fe! 4 TUANG 16 300% FAST! eR THA COPY NPC a : ae . 3 ” 
PRINCETON wis G DISK DRIVES 9 O8ase ni If you put in a request for ‘‘migraine, 
QUADRAM AuerrcoNE OL, ‘ FRAMEWORK . you'll get 42 documents outlining drugs 


TXAN a ,AMneM imvanetins) 3 45 MG REWO CALL a al ae JANL US/AQA ee a that exacerbate as well as treat that afflic- 
aati 2795 con amt systeus eaceace 5 z Is 
ees ee SemABUL 6 3 MPI ser arr aint osron 125 fg LATTICE C tion. At times, you are required to be 
PINTERFACE INC. ore hee “ tn more specific about the aspect of the drug 
MISC ote ema anne % ae MULTIMATE ... 279 you’re interested in by distinguishing, 
BUFFERS /SPOOLERS fa ate Za es NORTON UTILITIES 598 | for instance, its toxicity from its general 
SEC st PCR so ome REVELATION 
QUENTIN. .... By COSMOS vos use. 











The Best Part 













































CHIPS sex servos SIOEKICK ... . 
COMPUSERVE “a5 é : 
PRINTER INTERFACES we sesese CALL Sohne Time Out 


TANDON tm 102... ae 

SWITCH | BOXES. CALL LGRASS a Maas 49.95 Knowledge Index has some limita- 

: tions, and the most severe is its hours of 

SANYO CORNER JR CORNER COMPUTERS operation. You can get information at 

oe rhe tata Me ORIVE 2 sos SetAane tM IBM PC vou conesue 4 these times: Monday through Thursday, 

UPER SANYO el izeuseall tiie ote nn Ew ~ CALL from 6 p.m. to 5 a.m.; Friday, from 

UPGRADE KIT. 695 wenn LEGENO.,.OON'y Miss ersaUAz axes :882, | | 6.p.m. to midnight; Saturday, from 8 

re re MEMORY EXPANSION Seas ens we ac a.m. to midnight; and Sunday, from 3 

COMPATIBILITY CARO Don MEMDAY MICROTEK ams onan 

SANYO SCREEN OUMP "LOWER THAN IBMBh ant Zuarcat p.m. to 5 a.m.; all Eastern Standard 

es cutis ie 2005 BE TECMAG scares atte iB #0 Time. If these hours are inconvenient to 

ieoecrcam m ORANGE MICRO ts emma 4 | you, you can subscribe to Dialog instead 
BE ett ORANEE INTERFACE PARALLEL CAL * : * 

or to both services. Keep in mind, how- 

Bue is MIS Snel PR OENONGE ever, that Dialog is much more expen- 

CASH PRICES ADVERTISED AND QUOTED sive and more difficult to learn, and it 
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Only PC presents all the options 
and new innovations in hard- 
ware, software and applica- 
subscribe for only 84¢ an 
issue. You'll receive an 
information-packed issue 
every two weeks with innovative 
applications for business, education, a 
finance and professional use pilus reviews 

| on the newest hardware, software and periph- 

p n erals that make these applications come to life 


(er re en re ow we ee een ee ee eee e a eee en eae enn ee eee ena en =: 
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PC 
FOR AS 
LITTLE 
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tions. And now you can 


on your PC. 


Subscribe to PC today for as little as 84¢ an 
issue and open up new options for your PC. 





Please enter my subscription to PC for: 
0 24 issues 0 48 issues 









For only $21.97 For only $39.97 
Less then 92¢ anissue —_ Less then 84¢ en issue 
Mr/Mrs./Ms. 
{please print tuil name) 
Company_—__ Title. 
Address. 
Cty tate. Zi 


Check one: 1] Payment enclosed 1 Bill me later 
Charge my: C American Express © Visa © MasterCard 


CardNo.__ CE, Det. 


Add $2 an issue for postage In Canede and all other foreign countries. Please allow 
30 to 60 days for delivery of first issue. Single copy price $2.95. 





Please enter my subscription to PC for: 


0 24 issues 0 48 issues 
For only $21.97 For only $39.97 
Less than 92¢ an ieeue Lees then 84¢ en iseue 
Mr./Mrs./Ms. 
(please print full namo) PC4S671 
Company Til, 


Oy SS tae ep: 
Check one: 1) Payment enclosed O Bill me later 
Charge my: 1 American Express Visa © MasterCard 


CardNo.___CCC*#éE xp. Date 


Add $2 an issue for postage In Canada end all other foreign countries. Please ellow 
30 to 60 days for delivery of first issue. Single copy price $2.95. 


FORASLITTLEAS 

B4¢ANISSUE 
YOU CAN EXPAND YOUR 
PC EVERY TWO WEEKS 
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FirstClass Permit No. 66 Boulder, Colorado ——— 
Postage Will Be Paid By Addressee rs You USE 
i — (= _ = = 
Fu —— Subscribe today to PC, The Inde- 
PO. Box 2443 —<—s pendent Guide to IBM Personal 
Boulder, Colorado 80321 a iComputers and open up new 


‘ options for your PC! 


MEDICINE 





those of Knowledge Index. Otherwise, 
the price is right, the information valu- 
able, and the ease of use more than ac- 
ceptable. 

The on-line database is the best thing 
Service to happen to medicine in a long time. If 


the concept is properly developed, we'll 
BRS/ Knowledge 
Saunders SINE 


all have improved medical care at lower 
cost, regardless of where the service 
Hematuria takes place. 
and jogging Each major entity now providing this 
type of service contains features the oth- 
ers lack: GTE boasts a disease database; 
Burnout BRS, a full-text critical-care library; 
and nursing Knowledge Index, the Drug Information 
Fulltext. The information is presented in 
a useful and accessible way. None, how- 
Diaphragmatic ever, has yet succeeded in creating a ser- 
pacemaker vice that fills all relevant needs. But costs 


are low enough that it’s possible to use all 
Figure 1: Compared to BRS and GTE, Knowledge Index had moderate success finding data. | these services concurrently. a 


gf “ALTO 4-800-528-1054 
ae COMPUTER WAREHOUSE 


oe 2338 Shea SPECIAL OF THE MONTH 


How Knowledge Index Stacks Up 

















iS $36¢ 1091 
Hi2s $48 100 3439 MAXELL 
HR-35 
Chen Silver Reed ae MD-2 D/S D/D (Qty. 100) 
EXP400 Paratiet 
9610 Paral (Prowriter) el M * Eepecoteeial 3205 RemoRs COMPUTERS 
F-10 Paralle! $909 —EXPS50 Parallel $399 mde! Columbia 
55 CPS Parallel $1048 EXP770Paralte) $705 All Monttor Models: Calt All Computer Models Call 
x Star Mieronics Princeton Graphie Sanyo 
CRE Catt All Printer Modeis Call H12 $473 All Computer Models Call 
cRIv Call Tally Taxan Zenith Ai computer Models Call 
ComRiter 420 Catt sonrpo $238 121 Green $125 TECMA 
Diablo Toshiba AziAnoe 3335) crannics Master $449 
a stage | 21340Paral 2202 125 2GBGre0n $410 eon Diname memory $350 
630 ECS/IEM $1665 7195! Paratie) 5 PLOTTERS Captain 128K $200 
Epson DISK DRIVES Enter cazsreeca $780. Captam 256K 3399 
All Printer Modots can Alpha Omega DISKETTES BOARDS 
Inforunner ugpe0 $739 Maxell M0-2(0ty 100) $199 AST sixPon Pus 3288 
Aiteman w/Tractor s244 lomega Paradise 
Riteman 15 $498 — Bernoull) Bopx for IBM MODEMS Modular GrapheOe A! $273 
Piteman Blue w/Tractor $209 10 Megabyie $1850 Hayes rare $150 
Juki 20 Megabyte $2660 12008 3378 ¥ <= 
5800 Cau Novation se ra) 
too $399 Smart Cat Plus $3138 i — 
f 6300 seeo SS 
NEC COMPUTER 2222E. indian School Rd. « Phoenix, Arizona 85016 
$669 
3880 sisss WAREHOUSE Order Line: 1-800-528-1054 
2650 Si778 Order Processing & Other Information: 602-954-6109 
eee eee eS 


Store Hours: Mon-Fri 10-5:30 Saturday 9-1 Order Line Hours: Mon-Fri 10-5:30 Saturday 9-1 


Prices reflect 3% lo 5% cash discount Product shipped in factory cartons with manufacturer s warranty Please add $8 00 per order for UPS stipend Prices & availability subject td to 
change without notice Send castter s check or money order. all other checks will delay shipping two wi 
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No. 2 in a series. 


Quentum Software Systems Ltd. proudly ennounces QNX 2.0 — 
the Ultimete Distributed Network Opereting System. QNX 2.0 is 
now evaileble for the IBM-PC, IBM-AT, PC compatibles, DEC 
Rainbow and TANDY 2000. If you heve been weiting for a Real- 
time Multi-tesking Multi-user Operating system with fourth 
generetion LAN support, then QNX 2.0 can offer you todey whet 
the competition can’t even begin to promise for the future. 


QNX 2.0 Integrates the Local Aree Network architecture right 
Into the heert of the opereting system, et the fundamental level 
of intertask communication allowing tesks to communicate 
transparently with other tasks ecross the whole network. This 
means thet eny tesk (program/applicetion) mey eccess ANY 
seriel port, ANY printer or ANY disk on the network. There ere 
no ertificiel restricitons. Every PC with e disk is a potential file 
server. PCs without disks will eutomaticelly BOOT over the 
network. 


QNX on the IBM-PC AT: 


QNX is the only Multi-tasking Multi-user Operating system 
availeble for the AT. It is availeble in both networked and single 
machine configuretions. At ebout 2.5 times faster then the QNX 
8088 PC based systems, end 10 times fester then other multi- 
tasking opereting systems on the same processor, QNX is the 
ideal program development environment. 


os Computer Processor Measured time 
QNX ™ IBM-PC AT 80286 480 usec 
XENIX ™ Intel-286 80286 4,930 usec 
File Security: 


Designed with extensive file security features, QNX 2.0 provides 
login protection with network wide file permission checking 
based on 255 groups of 255 users. In eddition, eech PC user 
may control network access to devices attached locally to their 
machine. 


Distributed Processing: 


The QNX LAN supports distributed processing as well es 
distributed devices. Tasks may be executed on remote stations 
as easily as they mey be executed on the local work station. 
This allows pure processing elements (PCs without keyboards or 
displeys) to be plugged into the network to be used es en 
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un-committed processing resource. This is ideal for real-time, 
process control, data acquisition and deta communication 
applications. 


Global Communications: 


QNX supports e full implementation of X.25 allowing connection 
to public networks such as Telenet and Detapac. This ellows you 
to link geogrephically seperete LANs together providing true 
global erea networking. 


Cost Effective Growth and Flexible Solutions: 


QNX is effordeble, and will work with the PCs you use todey and 
those you will use tomorrow. You mey mix and match different 
brand PCs on the same QNX network with ebsolute eese. Multl- 
user expansion mey be accomplished by adding terminels to 
PCs or PCs to the network. You can start your multi-user 
epplication on e single PC with 1 to 10 attached terminals. Once 
your single processor starts to show signs of degredation, add 
enother PC and connect terminals to the new processor. If the 
disk becomes the mejor bottleneck, you mey edd hard disks to 
other attached PCs to distribute the processing. Applications 
which ere very CPU Intensive may wish to limit a single user to 
eech processor and expand the system with low cost diskless 
PCs used as work stations. QNX does offer a truly cost effective 
and flexible solution to your applications needs. 


Portabllity: 


QNX 2.0 Is portable. The opereting system Is independant of the 
physical local aree network. It is eveileble in e form suitable for 
porting to other 8088/8086/80186/80286 computers In the 
consumer, educationel and industrial market plece. QNX is 
ROMable and can operate in as little as 128Kb RAM. 


DOS Compatibility: 


PC-DOS version 2.1 can run as e task under the QNX 1.2 or 2.0 
operating systems. QNX will elso ellow transperent access to the 
DOS file system pertition end floppies. 


QNX Products: 

QNX Kemel Real Time Spelling Checker 
Editor and Utilities Electronic Mell 

C Compller & 8086 Assembler Icon Menu Generator 

Besic Compiler Isam file utility 

Qbol (dibol) Compiler DOS Access Kit 


Pascel Compiler 
Full Screen Multi-terminal editor 
Document Formetter 


QNX Distributors: 


Canade: Quantum Software Systems (613) 726-1893 
Kanatek Micro (613) 726-1907 
Peripherels Plus Inc. (514) 364-5554 
USA: Micro Menegers of Texes (512) 341-9544) 
Europe: Xmit A.G. (Switzerland) (41) 57-311125 
S. America Analysis Sistemes (11) 280-5930. 


SofPlan Spreedsheet 
Networking Board 


ONX is a trademark of Quantum Sofware Sysiems Lid XENIX 16 & (ademnark of Microsoft Comp. 


PC: Mart 


EMULATE HP TERMINALS 
WITH YOUR IBM PC 


Now your 18M Personsl Computer can 
be used as 6 Hewlett-Peckerd 26XX temily 
terminel instead of just e terminel, you'll 
have a general purpose microcomputer 
VDTE 21s the powerful easy to use ter- 
minal emuletion progrem that provides 
the feetures you need! 


HP2624, HP2648 end DEC VTS2 modes 
HP2624 bloch/tormet mods 
Eight displeyed sotikeys (program controled) 


} ot of HP2648 vecior grapnu 
Supporis both sens! ports s 
n pages of oll-screen acrolling memary 
peeds include 0 1200 and 9600 baud 
General purpose tie transter between PC and host 
Price $200 Viea and MastarCard walcome 





Inner Loop Software 

5456 McConnell, Ste 120 
inner} “Los Angeles, CA 90066 
Loop (213) 822-2800 


PC EXPANSIONS 


Qumal 42a $199 
Taac F055B $149 
Tandon TM100-2 $179 
Tandon 1M101 4 $295 
Coc 9409 $179 
Armdek AmdiskV $119 
Case and PS $ 45 
Maynard Disk Controlier $114 
Sandstar Senes $call 
internal 1OMB HO systems. WS1 
ws2 
Quadboard (64K) 

Quadboard (384K) 
* Quadcolor | 
AST SixPakPius (64K) 

SixPakPlua (364) 

MegarlusGa's 

y¥Q Plus 

AST 3760 

PCnet- starter kit 

MonoGraphPius S 
HERCULES gra) 
HAYES Modem 

Smartmodem t 

Smartmodem 12008 
Sel of 9 chips (64K) 
256K chips (each) 
6067 chip . 
Varbatim Datalife DS, DO (20) 


VLM Computer Electronics 
10 Park Place @ Mornstown, NJ 07960 
2 267 3268 Visa M heck lal 








THE MASTER DIRECTORY 
OF PRODUCTS FOR THE 


IBM PC, PC XT, PCjr 
AND MOST COMPATIBLES! 


AVAILABLE AT YOUR 
LOCAL NEWSSTAND AND 
COMPUTER STORE. 
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plete lofefolel: 


Big machine Chess 
now on PCs! 


The co-author of Duchess, the program 
thet beet the Russians presents 
ChessWright for your 

A decade's work with top-class Chess progrems 
results in a mayor breakthrough m ease of use! Ente: 
moves with Arrow keys or in Algebraic of Descriptne 
Chess Notalton. 


Seven levels of play, blitr to postal Chev 
Extemive opening book —rarely repeats a game 
‘Save & restore games on dk 

Sel up problem. games 

Includes many historic games 

Print score on printer 

“leant replay” of paree 

Onc«creenbeip 

Can sungest moves bor you 

Instant move take bach 


heck, MasterCard or Visa $30 
ye IRM oF DEC vernon 
ds ase adel 4% sates tax 


Wright Sy FO. Box 3208 
nam NC 77 


m M8348 





FIRM 19.4 trademark of 
P hot Equipment Carp 


1a! Ruaness Mactrnes 


MLE GEE TATA 
seapeuseden 
SOFTWARE SALE!? 


MANAGER: 
HARDWARE SALEI! 


104K (POPULATED) 


CALL TOLL FREE 
1-800-237-8830 


410 € BUSCH BLVD ST 314 
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COMPUTER T SHIRT: 


FOR HOME, SCHOOL. 
AND OFFICE! 
The Ul THRATE Sofware 
ARUGT for at computer lowers 
RIGHT GRFEN tt CD) LETTERS 
ET 0 GEO 
HIGH TECH DESIGN 
Fire pemp.tas wytwa to chunnew tam, 
Onder Today! Onty $8.55 pes 
Mode in U,5 4. _Savety setect Sra ew Cart anre 
ETE SEER PERE PORE 181) wre 8) Pe) Gu #3 
PARE & BYTE OUT OF OT 19%) Gram 84 Grey One 06 
1a UBER ERE BOA 105 cry ee 
MAPPING SS SA MHOGRAM THAT WORES (04 
ne “ 


sew owe __ See 


COMPUTER NOVEL Ty CORP = 
PO BOX 2064 = 33? 
FREEPORT TEXAS 77541 r 
frctne 4% pow cach 2 Roy 0% ten Q 4 


wane 


ADORE ES 


Free STS TS ee SP 
an 





sToleldleloZeleLojofolololofolololojelolololojzelotezelele; 





sloLofololelejeleley: 





tem Pc* COMPATIBLE 


tts 
Moa (EG. 


128K, disc control, 


multifunction car po expanel an set 


Model 120 


it 


without drive! t 


PARTS FOR ABOVE: 
Power Suoply Sw $1390 
Color grepnic card $220 
2088 main boerd $480 
Bare board $50 
Keyboard trom $180 
Olse controlier $220 


CASE siza 


oe ony Oe 


G4K Apple + 
compatibie iam 
$2 


-Add 5% as shipping charge 
-Full repair & guarantee avallebia 


(tront teeing for epove) 
mares 87 


Va bit CPU Boerd 


ABC COMPUTERS LTD, PH (004) 264-2034 @ 284-1082 
‘883 E. MASTING BT, WANOCOUVER, BC CANADA VEA 228 


TELEX: 04-:5133a aac 





SPECIAL 


$2,449 


258K 


2 Floppies 360K controller 
KEYBOARD $125 I8M COLOA CARO $249 
| PLANTRONICS COLOR PLUS $379 
wnmediste availability 


IBM — XT in stocktl! § CALL 


COLUMSIA CORONA Eagie xt seequa SCALL 


ies 7 ee wore 
BAM T— sevacn ooo) 845-5555 
URDERS & INFORMATION (7021451 3308 
P.O BOX $0029 HENDERSON NV 89016 war en 10010 538 
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Your 
floppy disk 
shouid be a 


BASF Flexydisk® 


es S$ 39 
Bit Sit. $488 
yy" TEN ONLY $359 


tremendous selection of eoftwere 
booke, ecceesories ond supplice 
ur to 50% ‘OFF! 
__ SOFTWARE FOR IBM PC __ 
dBase ttt 240 Muttimste 200 
Fremework 348 Symphony 42 
Home Acct Plus 8% Wordeter 2000 298 
* willliretiie 169 WordsterProPac 25@ 
Asovt SOFTWARE AUAAADLE se OPHEA PORURATR CALL FOR Ai ABELITY AD PRE 


‘eenom stemming 26d heraing 2 D8 Cantera oesonts ont nates Ste 
Peeve wunject fo emarye aatice Wrne ter oor 08 


ABC data products 


2011 ADAMS AVE, SAN DIEGO. CA 82719 


619-283-5488 Vey 800-854-1555 


Apple Macintosh, IBM-PC, XT, hard 
disks, Eagle. Compaq. Columbia. NCR 
Olivett. Leading Edge. 


All penpherals and Components 


Printer. Epson, Okidata, Genimi, Radix 
NEC, Plotters/pnnters. 

Monitors: Disk 

Dnves, Modems, Diskettes 


SOFTWARE FOR PC & MULTIUSERS 
SOURCE COMPUTERS 


COMPUTER EXPO, INC. 
(213) 208-0352 = (213) 208-0259 
(213) 906-1984 = (213) 906-1634 


FREE 
CATALOG! 


Just let us know and we'll mail 
you a FREE Creative Comput- 
ing Catalog—16 pages filled 
with books, buyer's guides, 
magazines, and more! 


To get your FREE catalog, 
wnite to: Creative Computing 
Catalog, Dept NA9X, 39 East 
Hanover Ave., Morris Plains, 
NJ 07950 


SM sat. 


diskettes o 


10 or 16 sector Miremum Order 50 


1.55. 
coups denety =. 208, 


Certified Check - Money Order - Personat Check Aliow up 
to 2 weeks for personal checks to clear Add $300 per 100 
OF part to each order for UPS shipping charges 

NJ Residents add 64% saies tax 


Single sided 
double density 


EXTHANGE INC 
178 Route 206 South, PO. Box 993 
Department C 
Somerville, N.J_ 08876 © (201) 874-5050 


j | PROMPT DELIVERY!!! 


SAME DAY SHIPPING (USUALLY) 


8087-3 CoProcessors $131.97 
DYNAMIC RAM 
256K = 2sexx1 150 ns $17.47 
64Kx1 120n8a 377 
6akx1 150 ns 297 
6axx1 200s 3.07 
EPROM 
3ekxs 300 ns §37 50 
veKxs 250 ns 13.57 
eke 200ns 1247 
akxs 250 ns 
4Kx6 250 ns 
2716 2kx8 450 ns. 
STATIC RAM 
6264P-15 skxe 150 ns $19 57 
6116P-3 akxe150ns 437 


QUANTIFY ONE PRICES SHOWN 


h Pos 
MIBROET RC ESSORS UNL IMITED 
s (918) 267-4961 


° BASF 
FlexyDisks® 
5 YW " 


Specity soft, 
10 or 16 sector 


Mintmum Order 20 
aodieaty, asd Dine 
Double side 1 6 5 

° ea 


double density 
Hard sectors in Library box only add .15. 

Certified Check Money Order - Personal Check Allow up 
to 2 weeks for personal checks to clear Add $3 00 per 100 
Or part to each order for UPS shipping charges 

NJ Residents add 6% sales tax 


EXTHANGE INC 
178 Route 206 South, PO. Box 993 
Department C 
Somerville, N.J. 08876 » (201) 874-5050 
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CUT ._ RIBBON COST 
i . 


ws: 
; INK MASTER —_ 
*159.00 
6 


@ No Fuss No Mess 
@ Simple to Use 

e Versatile = 
e Adjustable 


E-ZEE INKER 
539.50 
BORG 


ORDER TOLL-FREE: 
INDUSTRIES ORDER Tou 


525 Main Street In lows: 319°967-2976 
Janesville, lowa 50647 vVisa\MC accepted 


10MB 
for PC an 


Integrated appearance 
Plus ... low price 


Personal Micro Computers. Inc. 
275 Santa Ana Court. Sunnyvate, CA 94086 
(408) 737 8444 
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We Help Bring 
Your Family Together 


6 Types of Charts and Sheets 
Indices 

User Fields 

Notes, Footnotes and Sources 
No Limits 

Adapts to Your Hardware 
Comprehensive 

Easy to Use 


And Much, Much More 


Send for brochure Other genealogy soft- 
tad sample printouts, ware also available. 
Farnly Roote Fo 

includes de 4 ree 

tailed manual $185 plus 

ind 2 full dis- $3.50 Postage 
keltes of pro- ‘Vien Master: 
grams lor your a ee 
Apple 11°" or a oan 
18M PC 


Roots 


QUINSEPT, INC. 
PO Box 216, Lexington, MA 02173 / (617) 862 040 
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Legal Equalizers 


PC Law and Advanced Legal Software take over the financial side 
of office management for small law firms. These programs do the 
work of the support staffs employed by big-time firms. 


ost small law firms have only 
one or two secretaries and no 
other support staff, so both 


the attorneys and their secretaries end up 
doing data entry when their offices be- 
come computerized. As a result, they 
don’t have extra time to learn how to use 
the computer and software. 

For this reason, software aimed at 
small law firms must be easy to use. A 
program that offers 1,000 different man- 
agement reports would be worthless be- 
cause the attorneys neither need nor have 
the time to use them. The ideal solution is 
a basic package that offers time keeping 
that is integrated with billing, aging of 
accounts, and invoicing, plus a general 
ledger that maintains client balances and 
checkbook balances and also provides a 
few simple reports. 

PC Law by Alumni Computer Group, 
Ltd., and Advanced Legal Software, 


PC Law 

Alumni Computer Group 

1911 Kennedy Rd., #200 

Scarborough, Ontario M1P 2L9 

(800) 387-9785 

List Price: $1,495 

Requires: 196K RAM, hard disk, PC- 
DOS 2.x. 
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Software, attempt to meet these criteria. 
Both offer the basic time-keeping and 
billing functions that make a computer- 
ized system useful to attorneys who gen- 
erally bill on an hourly basis. However, 
they differ greatly in their approaches. 





The Ultimate Package 

PC Law strives to be the ultimate, 
fully integrated program for the small 
law firm. It offers time keeping, docket 
control, client lists, management re- 
ports, a tickler (calendar/diary), and a 
general ledger system. In addition to 
keeping track of time and easing direct 
billing through these time records, it pro- 


| vides all the basic journals and check reg- 


isters. For example, when you bill a cli- 
ent, the program automatically creates an 
entry in the accounts receivable pro- 
gram. Payment not only eliminates the 
accounts receivable but also enters the 
receipt into the ledger. Besides routine 
reports, you can also generate profit and 
loss statements, balance sheets, and am- 
ortization tables. 
\ PC Law comes in a standard IBM-size 
looseleaf binder with two disks. The 
| 152-page manual includes a 45-page tu- 
torial, and although it is sparse on de- 
tails, it sufficiently covers the main 
points. 


Coded Copying 

Although you can duplicate the pro- 
gram disks, the copy-protection scheme 
requires that you contact the publisher to 
obtain a code number during the initial 
setup. This number, which seems to be a 
combination of your firm name and the 
program’s serial number, is different for 
each user. And because the firm name 
appears on most printouts, there is little 
incentive to make illegal copies. 

The system is command driven, but 
you can press ? to bring up a help screen 
that gives all possible choices. I liked the 
help screen but found the editing features 
restrictive because they are basically lim- 
ited to the Backspace key. (continued) 
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Especially valuable features of PC 


general ledger. Moreover, you can enter 





IT’S A MODEM! 
IT’S APHONE IT’S BOTH 


The Ameritec™ modem Is a 
300/1200-baud Intelligent 
modem inside a high-quality, 
two-line telephone. It lets you 
mix voice and data easily, and 
it ail fits Into one small 


Special < —— - 
introductory Price ree een with less 


sGag 350 7 4 “Order through PC Brand 
shipping and handling 1-800-722-7263 


VISA - (in New York State, (212) 410-4001 


That's a clever modem in there - alfospeed, autodial, autoanswer, full duplex, 
asynchronous Bell 103/212A compatible. Works with all RS-232C-equipped systems. 
It's so intelligent its Hayes compatible. How compatible? It runs with Smartcom II™, 
Hayes’ own communications program, and other packages designed for the Hayes. 
it's all the telephone you need, too—2 lines, selectable pulse/tone dialing, 

memory-dial with installed battery back-up and hold. Together, 
modem and phone give you instant switching between voice and data, and vice 
versa, without disconnecting and calling back, plus data monitoring —with its own 
volume control. Yet the Ameritec modem sells for the price of a high-speed modem 
alone. It's like getting 2 full-function telephones free. And the Ameritec modem is 
U.S. made and carries a 2 year parts and labor limited warranty. 


Axamaritac. O FP. ___ Heyer & Smartcom are trademarks of Hayes Mecrocamputer Products inc 








Amneriiec is @ trademark of Amertec Com PC Brand is & trademark of PC Brand 


345 East 86th St., NY, NY 10028 Copytignt © 1984 Amentoc Con. 
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costs as operating expenses or overhead 
Law include its ability to read the date | or by referring to particular file numbers. 
from the system and the integration of the | The program also provides for partner- 
ship allocation. The tickler system al- 


| program, and has the ability to use 





lows up to 700 reminders for appoint- 
ments, court appearances, or messages. 

In spite of its pluses, PC Law falls 
short in its billing system. When you 
‘‘bill’’ a file in the main program, an in- 
voice is written to a separate file and giv- 
en a sequential invoice number. You 
must run a separate invoice program, 
which has it own pecularities, to edit 
and print the invoice. You also need to 
remember the invoice numbers that you 
wish to edit. 

The Alumni Group plans to correct 
most of the billing problems in its next 
version of PC Law. It also plans to give 
PC Law the ability to automatically print 
periodical statements of certain files. 

























A Different Approach 
Advanced Legal Software's design is 
modular: the time-keeping and billing 
package is separate from the calendar/ 
docket control system and the expanded 
reports module, even though all the 
packages work and interface with each 
other. ALS has no general ledger capabil- 
ity, but the manufacturer plans to write 
separate modules to interface with popu- 
lar general ledger programs. 

Perhaps because of ALS’s design con- 
centration and modularity, itis more ver- 
satile and provides more reports and ca- 
pacities than PC Law in almost every 
category. For example, ALS contains 
180 billings codes instead of only 2 per at- 
torney as in PC Law, and its maximum 
number of attorneys is 40, rather than 20. 
ALS has no constraints beyond disk size 
for clients, time entries, and calendar en- 
tries. 

The ALS documentation discusses ac- 
counting and computer systems and de- 
scribes how to operate the programs, but 
is too lengthy and confusing. 

On the positive side, ALS makes ex- 
cellent reports, provides a valuable demo 




























‘“‘noun’’ and ‘‘verb’’ codes that custom- 
tailor time entries so you can minimize 
typing. Of course, you can also make 
noncoded additions. PC Law allows only 
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one, not two, code entries in addition to | flexibility and more time-keeping func- | approach, and the time necessary to learn 
free-form text. tions but at the expense of a fully inte- | the system make this program more suit- 

grated, one-write system. In addition, | able toa larger firm that can devote more 
The Posting Process both the costs, attributed to its modular | time and resources to it. | 


The ALS and PC Law billing opera- 
tions also differ. Although bills can be 
. D O N | 











printed at different times with ALS, you 
are required to ‘‘post’’ the information at 
the close of a month. Among other 
things, this process erases the details of 
your time entries and leaves only bal- 
ances, clearing disk space for future en- 
tries. PC Law flags billed records, so 
they will not appear improperly in future 
statements, but it does not erase them 


from the system. You must purge them YOURSELF 

once you close a file. JUST BECAUSE YOU CAN'T FIND THE 
Using ALS you must run through more SOFTWARE YOU WANT 

menus and questions than with PC Law. 

Although this lengthy process reminds SPRING AT A PRICE YOU CAN 

you to change settings and parameters, it AFFORD! 


can also slow operations. One excellent 
feature of ALS is a warning message that 
prompts you to turn on the printer before 
printing begins. 

Both ALS and PC Law have toll-free 
support lines and very knowledgeable 
and helpful staffs. Those at the Alumni 
Group were particularly forthright and 
helpful. 

PC Law is probably the better choice 
for a solo practitioner because of its 
straightforward approach, ease of setup 
and use, and significantly lower cost. 
However, the program’s billing portion 
needs improvement. 

On the other hand, ALS offers greater 


SUBSCRIBE to Potomac Pacific Engineer- 
ing's New Quarteriy Disk Magazine. 


FOUR TIMES A YEAR pPE wiil publish 
a different ‘‘magazine’’, sent directiy 
to your home. Each wili contain a 
compiete and newiy written, business 
oriented program. Fuii versions, not 
demos. 


FALL NOT PUBLIC DOMAIN software! At PPE 


we write our own material. 


FROM THE SAME PEOPLE who 
brought you: 
¢ DATABASE OF STEEL 
@ SPREADSHEET OF STEEL 









Decision 
Analysis 











WINTER a EXPERT SYSTEM OF STEEL 
BE : Fisancial | SOURCE CODE with aii programs. Most 
ae ae programs are written in basic for easy 
tek Canta ee ©: modification. You will receive both 
po Bee ene 0 the source and compiied code. 
524 Cooke St. 


- ONLY $37.95 tor 4 issues 


“PP E_ poromac PACIFIC ENGINEERING INC. 
Box 2027, Gaithersburg, MD 20879 (301) 977-1489 


Enclosed is $37.95 send the next four % Programs subject to changa. 
lesites 10: * Requires 1BM PC, XT, JA, AT, 
Compatibles with 128K. 
* 20 to 50 pages of documentation on disk 
each issue printer required to print documentation. 
* $37.95 on OSDO disks. $42.95 on SSDD disks not 
availabla on 1.2m disks. 
° Md. residents edd 5% safes tax. Outsida USA add $8. 
* No C.O.D., P.O. or Cradit Card orders. 







Honolulu, HI 96813 

(808) 526-9502 

List Price: Time/Billing module, $1,995; 
Calendar and Expanded reports mod- 
ules, $495 each. 

Requires: 128K RAM, hard disk, PC- 
DOS 2.x. 
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City/Stata/Zip 
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DISCOUNT PRICES PLUS 


FREE SHIPPING 


INRIA — | 


AN we itye 


SIX PAK PLUS 
w/64K 


$259 HARD DIS 
PC-2 mat 64K @ Low Power Miniscribe 


i © We 
an Sat la MEMORY CHIPS Han Acari | 
(drives & controller extra) Set of nine a warranty 


$1195 $33 $675 


SOFTWARE |] | MODEMS | BOARDS | 


dBase ill $399 AST 

Framework $389 AST Monograph Pius Lotus 123 
Volkswriter deluxe $159 graphics on monochrome card, 
Turbo-Pascal $45 parallel port, clock/calendar 
Wordstar (ProPak) $259 {optional serial port) . $349 
Norton Utilities. $ 59 AST 1/0 Plus Serial post, clock 
Crosstalk XVI... . $129 HAYES calendar {optional 2nd serial 
Hayes Smastcom Il $110 Hayes 300 Baud $209 port or parallel pont) .. $129 
Koala Pad w/software $99 Hayes 1200 Baud $475 optional serial or 

Set-FX+ ... $49 Hayes 1200 B (intemal) $419 parallel port . $35 


AST Memory expansion board 
DISK DRIVES 


w/64k, upgradable to 384k, 
> elockicalencat: includes 
Superspooler and Super 
MONITORS 3 drive . $239 
PRINCETON MONITORS 
HX 12 RGB (690 x 240). $475 
MAX 12 Amber w/parallel port .. $339 
Monochrome $175 Color/Graphics Card w/parallet 
AMDEK port $189 
31IOA $175 PARADISE SYSTEMS 
300A... $159 Multi-display board (both 
300G . $149 monochrome & RGB). $329 
PERSYST 
Monochrome Adapter Card 
w/parallel port $199 
QUADRAM 
Multifunction Board—new 
expanded Quad Board w/64k 
(upgradable to 384k), clock 
calendar, parallel & serial ports, 


game port, I/O bracket and 
Quadmaster software . $269 


Tandon TM100-2 Quad Color | color/graphics 
5%" Double Sided 8087 Math Coprocessor card $195 
40 TRK, 48 TPI $169 Chip $14s Quad Color It (Add-on) $229 


HERCULES 
Monochrome/Graphics Card 


TEAC 558 

Y% Height, 54° Double Sided 
40 TRK, 48 TPI. - $135 
CDC 9409 

5%" Double Sided 

40TRK, 46TPI .... $169 


MISCELLANEOUS 


Keytronics 
KB 5151 Deluxe Keyboard $199 





COMPAQ 


PORTABLE 
® 256K RAM 
® Two disk drives 
® Parallel Port 
« DOS 


Call 


PRINTERS ] 





Call for current low prices, 


TEXAS INSTRUMENTS 
TI855 w/Tractor Feed . $729 


juki 
6100 (18 CPS, Par-13~) $429 


OKIDATA 
ML 92 (160 CPS, Par 10°) $429 
ML 93 (160 CPS, Par-157) $659 
MLB4P (200CP5, Par-15°) $759 


SMITH-CORONA 
D-200 (120CP5, fric/trac NLQ 
mode) x, tee $439 
D-300 (140CPS, fnc/trac NLQ 
models. amen $599 


HEWLETT-PACKARD 
HP 74704 Plotter 
(2 pen, serial interface)... $949 
HP 7475 Plotter 
{6 pen, serial interface). $1598 





QUR POLICY We accept Mastercard, Visa, Money Orders, Certified Checks, Personal Checks (allow 10 days for processing), 
COD, Company/Institdtional P.O.’s and Wire Transfers. No credit card surcharge. We do not charge your card until we ship (usually within 
24 hours). We pay shipping (UPS ground, fully insured) on orders delivered in continental U.S.A. 

Add sales tax if Texas resident. Prices are sibel to change. All equipment carries a new factory warranty. Any return item must be 
accompanied by a return authorization number, For product information, price quotes, technical support and orders call: 


Within Texas (512) 250-1489 Outside Texas CAI | TOLL FREE (800) 531-5475. 


CompuFidd 


“Computer Add-On Products”’ 


RETAIL OUTLET 
12034 Research Blvd., #1 
Austin, Fexas 78759 
542-250-8594 
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RETAIL OUTLET 
5720 Bandera Rd. #14 
San Antonio, Texas 78238, 
512-684-8010 


RETAIL OUTLET 
2894 Bee Cave Rd. 
Austin, Texas 78746 
512-327-4825 


RETAIL OUTLET 
204 £. 61h Street 
Austin, Texas 78701 


MAIL ORDER: 
12103 Technology Blvd. 
Austin, Texas 78727 
512-250-1489 
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PC User Groups 


This list is a partial directory of PC user group names and 
addresses. Use this listing to locate other PC aficionados who 
congregate in your area or around_the world. 





MICHIGAN 


Birmingham Bloomfield IBM PC 
User Group 

c/o Kenneth A.E. Kernen 

534 S. Woodward 

Binmingham, MI 41011 

(313) 647-1900 


Southwestern Michigan IBM PC 
Users Group 

c/o R. K. Schmitt 

2320 Crosswind Dr. 

Kalamazoo, MI 49008 


RSletiate 7! Users’ Personal Computer 


Organization 

c/o Skip Osterhus 
219 Schooner 
Lansing, MI 48917 
(517) 321-3425 


SEMCO IBM PC SIG 
c/o Darrell Frappier 
P.O. Box 02426 
Detroit, Ml 48202 
(313) 532-1390 


Saginaw Valley IBM-PC Users Group 
c/o Barry Kuznicki 

Inacomp Computer Centers 

3580 Bay Road 

Saginaw, MI 48603 


MINNESOTA 


Twin Cities PC User Group 
c/o Saunders Miller 
P.O. Box 3163 


inneapolis, MN 55403 
Grosse Pointe IBM PC Users Group | (619) 473-0307 ~ 


c/o Michael S. Skaff, Ph.D. 
585 Saddle Ln. 
Grosse Pointe Woods, MI 48236 





| MISSOURI 


Columbia PC Users Group 
c/o Jennifer DuPont 

1560 Daniel Boone Blvd. 

| Columbia, MO 65201 

| (314) 449-7316 


Kansas City IBM PC Users Group 
| c/o Bill Meeker 

6020 Walnut St. 

| Kansas City, MO 64113 

| (816) 444-8709 





IBM PC Users Group of St. Louis 
c/o Dave Zumbro 

P.O. Box 837 

St. Louis, MO 63188 

CompuServe #74405, 1252 


Saint Louis Users’ Group 
For The IBM PC 

Box 69099 

St. Louis, MO 63169 


NEVADA 


Southern Nevada IBM Users’ Group 
c/o Bruce C. Fisher 
3428 South Pino Circle 
Las Vegas, NV 8912] 





PC will publish a periodic listing of PC user groups. Send new addresses or address changes to ‘‘Club News,’’ PC, One Park 
Ave., New York, NY 10016. New groups and address changes are shown entirely in boldface. 
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CLUB NEWS 


Run protected software 
from a hard disk. 


ZeroDisk 









NEW HAMPSHIRE 


Portsmouth PC Users Group 
c/o Cynthia W. Harriman 













57 South St. 
ZeroDisk lets you put copy protected software on a hard ieee ie 
disk. The most popular business software packages run 
without floppies. Call us for the latest list of software it 
handles. NEW JERSEY 





Central Jersey IBM/PC 
Information Exchange 
108 Battin Rd. 

Fair Haven, NJ 07701 


Requirements: !BM PC or XT or compatible 
Hard disk DOS 2 









We accept prepayment by check, or phone orders with a 
credit card. ZeroDisk is available at a price of $75 US funds 
from: 






North Jersey IBM PC Club 
P.O. Box 497 
New Providence, NJ 07974 






Quaid Software Limited 
45 Charles Street East, Sixth Floor 
Toronto, Ontario, Canada M4Y 1S2 


Telephone (416) 961-8243 







Princeton IBM PC Users Group 
P.O. Box 291 
Princeton, NJ 08553 





The Amateur Computer Group of 


BACKUP PROTECTED 





New Jersey 
SOFTWARE WITH COPY II PC || <0 <2! 4. Ziemta 

IBM PC Users Group 
COPY II PC Is the backup insurance you need to protect your software P.O. Box 319 
investment. Voted as third most popular utility In PC World, COPY I PC South Bound Brook, NJ 08880 
makes a backup of virtually everything. Others may make similar claims, but (201) 885-3569 
in reality nothing out performs COPY II PC... at any price. And inmost cases, 
COPY II PC even runs faster and costs less, too! 

: NEW MEXICO 


COPY II PC formats, copies, then verifies the duplicate disk. It automatically 
uses all the memory In your PC, and adjusts for single/dual sided disk- 
ettes. 


Albuquerque PC Users Group 
c/o Jennifer Norrid 

PC Support 

512 Chama N.E., Suite C 
Albuquerque, NM 87108 


MINIMUM REQUIREMENTS: 


IBM PC, PC/XT, COMPAQ (and most compatibles) 
64K Memory 


PC DOS (any version) (505) 265-5171 
One Disk Drive 
Available at your local dealer or direct from: ee 
ack NEW YORK 
ENTRAL POINT 39.95 ONPC 
oftware, Inc. 939 Siac clo Jerry Sitbon 


Dept. of Computer Technology 
Queensborough Community College 
Bayside, NY 11364 

(718) 631-6207 


9700 5.W. Capitoi Hwy. #106/Portland. OR 97219 
(503) 244-5782 4B ZZ weicome 


(Prepayment Required! 


Backup Utilities Also Available For: 
APPLE IL, MACINTOSH, and COMMODORE 64 


This product is provided! for (he purpose of enabling you to make are boat copies onfy 
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“Faithful renditions ... we were astonished!" 
—Jamaa Langdaii, PC Magazine 


TuneSmith/ PC 





East Coast Club 

c/o Richard Parker 
ComputerLand 

79 Westbury Ave. 
Carle Place, NY 11514 


The National Chameleon 
Users Group 

P.O. Box 28360 

Queens Village, NY 11428 


NYPC: The NY IBM Personal 
Computer Users Group 

80 Wall St., #614 | 
New York, NY 10005 

(212) 533-NYPC 


Hudson Valley Personal 
Computing Club 

c/o Jean Barnes 

P.O. Box 6057 
Kingston, NY 12401 


The Manhattan IBM Micro Club 
c/o Helaine Head 

360 Central Park West 

New York, NY 10025 

(212) 222-9027 


IBM PC Users Group of the New 
York Amateur Computer Club, Inc. 
P.O. Box 106, Church St. Station 
New York, NY 10008 

(212) 864-4595 


The Long Island Computer Assoc. 
P.O. Box 280 
Commack, NY 11725 


Picture City Personal Computer 
Programming Club 

P.O. Box 36 

Pittsford, NY 14534 





Westchester PC Users’ Group 
c/o David Hodgson 

822 Pines Bridge Rd. 
Ossining, NY 10562 
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| Buffalo IBM-PC User Group 


| Clinton, NY 13323 


+ forthe IBM F 


pment Sy 


BIBMUG 


c/o Don Leslie 
P.O. Box 1487 
Buffalo, NY 14221 
(716) 632-1749 





Perfect Pitch 
for PC 


The Premier Music Composition 


The Northeastern New York 
IBM Personal Computer Users Group 
c/o Jim Cummins 


5 Jacob St. 
Ballston Lake, NY 12019 Cyaan tiene Eee 
(518) 399-3016 TuneSmith/PC™ Is the first true music de- 


velopment softwsre for your IBM PC or 
compatible. it can creata and play music 
ee a melody line played abova harmonic 
chorda. 


FOR THE MUSIC STUDENT, 
TuneSmith/PC™ can help you study music 
theory. Combine compositions with games 
and other programs, or make the PC part of 
your electronic band. 

FOR THE COMPUTER HOBBYIST, 
TuneSmith/PC™ will turn your PC into a 
musical instrument. It's a great way for the 
whole family to discover their hidden musical 
talents. Ten sampie tunes included. 

FOR THE ARMCHAIR COMPOSER, 
TuneSmith/PC™ plays back musical pas- 
sages in a variety of tempos and pitches. 
Forty special function keys make composing 
faster and easier. Built-in HELP screen: 


Temedorta/Oe Busie Byaten Veresen 1.0 Geurce Piles FO00y BAe 


The Mohawk Valley PC Socicty 
c/o Glenn A. Patton 
9 Homestead Road West 


(315) 724-4331 


New York University 
Medical Center Personal 
Computer Users Group 

c/o Dr. James Mihalcik, M.D. 
Dept. of Anesthesiology 
University Hospital 

550 First Ave. 

New York, NY 10016 


NORTH CAROLINA 


IBM-PC Users Club of 
Asheville, N.C. 

c/o Richard L. Davis 
142 Edwin Place 
Asheville, NC 28801 
(704) 252-7529 


ey 
tep of tele 





Wleser Ueoiar Reoge taigher tFteese wPesege 


The system includes a complete spectrum of 
commands for every music editing function & 
provides a continuous display of information 
about the music being played. Friendly 
beeper wams you of musical errors. 
Ls IBM PC, XT, AT, Jr. or compatible with 
1 single-sided drive, 80 column display. 


MAIL ORDER OFFER 
$49.95 


(plus $5.00 postage and handling) 


For Visa or Maatar Card, call Toll free 
1-800-328-5727-ext 131 
in Minnesota 1-800-742-5685-ext 131 


The Business Computer Club of 
Charlotte 

c/o T. Scott Brumley 

P.O. Box 26822 

Charlotte, NC 28221-6822 

(704) 527-0110 (days) 

(704) 399-3074 (evenings) 


Personal Computer Club of Charlotte 
c/o Jerald R. Malin 





709 Madras La. Or send check or money order to: 

Charlotte, NC 28211 BLACKHAWK C pal, ore me 

(704) 364-1635 / Chicago, tins B0G0h 
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|New On The Market 


HARDWARE 


Soft-Touch 

A touch-sensitive screen 
that mounts over the front 
of the IBM monochrome 
or Princeton Graphics color 
monitor, giving the user 
the ability to input data and 
respond to screen prompts 
by touching appropriate 
areas of a display. 

The Soft-Touch device 
uses an infrared scanning 
beam arrangement to detect 
contacts with the screen. The 
complete system consists of 
the bezel frame, an interface 
board that fits a slot in the 
user’s PC, and a connecting 
cable. 

The user can program 
applications for the Soft- 
Touch in BASIC or assem- 
bly languages. 

(List price: Available from 
the manufacturer) 
BFANM Corp. 

1704 Moon N.E. 
Albuquerque, NM 87112 
(505) 292-1212 
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FDC-5150/FDC-5152 
Adapters 

Two high-performance 
floppy disk drive adapter 
cards capable of supporting 
8-inch drives, Amlyn, 
Drivetec, and Kodak high- 
density drives (2.5- to 2.7- 
MB formatted storage per 
disk), Irwin 110/210 
streaming tape backup 
units, and other types of 
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disk drives. Both cards can 
read and write to the new 
96-track high-density 
drives, such as those used 
on the PC AT under PC- 
DOS 3.0. This capability 
allows IBM PCs and ATs 


| to share the same high-den- 


sity disks with appropriate 
drives. 

The FDC-5150 supports 
data transfer rates of 125K, 
250K, and 500K bits per 
second, allowing it to 


| read/write to either 48- 


track or 96-track drives. To 
these rates, the FDC-5152 


7 


| jr extender, Falcon Technology, Inc. 








adds a 300K bits-per-sec- | 
ond rate, giving this card 
the added ability to read 
and write both 96-track 
and conventional PC 48- 
track disks from the same 
96-track drive, with only 
those limitations shared by 
the PC AT’s own adapter, 
as listed in the PC-DOS 
3.0 manual. 

The use of either card 
provides a low-cost method | 
for IBM PC users to obtain | 
PC AT storage capacities. 
Both cards employ a pro- 
prietary switching circuit 





that automatically adjusts 
the clock rate to the one 
appropriate for the disk in 
use. The cards allow drive 
types to be intermixed in 
any configuration for up to 
four drives in a single 
system. 

(List Price: FDC-5150, 
$125; FDC-5152, $189.95) 


| Micro Mainframe 


11285-E Sunrise Gold Cir. 
Rancho Cordova, CA 95670 
(916) 635-3997 
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jr extender 

An add-on half-height disk 
drive for the IBM PCjr. 
The jr extender drive is en- 


| closed in a cabinet de- 


signed to complement the 
PCjr, which plugs into the 
expansion panel on the 
right side of the PCjr. The 
cabinet’s chassis also in- 
cludes sockets for up to 
256K of added RAM and a 
built-in expansion slot. 
Also bundled with the jr 
extender expansion system 
is the PC-Write word pro- 
cessing system, and an en- 
hanced version of PC-DOS 
2.1, allowing the PCjr to 
run all software for the 
IBM PC. 

(List Price: $845) 

Falcon Technology, Inc. 
6644 §. 196th St., #T-101 
Kent, WA 98032 

(800) 722-2510 

(206) 251-8282 
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SOFTWARE 


SOFTWARE 


MPGRAPH 

A compiled BASIC add-on 
program for Multiplan, al- 
lowing users to create bar 
charts and line graphs di- 
rectly from the output of 
the spreadsheet system. 
MPGRAPH’s menu en- 
ables the user to select ei- 
ther zero base or a relative 
base for graphic output of 
Multiplan’s symbolic out- 
put files. Hard-copy print- 
outs are obtained through 
PC-DOS 2.0’s graphics 
command. 

(List Price: $79) 
Requires: 128K RAM, 
one disk drive, PC-DOS, 
Multiplan. 

Millett Keller Co. 

921 W. 6th Ave. 
Anchorage, AK 99501 
(907) 279-8441 
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Construction 
Management 
Accounting System 
A menu-driven accounting 
system for construction 
firms and contractors. The 
software features project 
cost-control accounting, as 


well as general ledger, cus- | 


tomer and supplier ledgers, 
project checklists, and 
cost-breakdown reports for 
each project. 

Among the software’s 
reports is a Project Status 
printout that reflects all 
transactions entered (pur- 








chase orders and contracts 
included), as well as bud- 
gets and forecast 
overruns/savings for each 
cost breakdown. Entries 
can be made with auto- 
matic verifications and 
posting to all pertinent led- 


gers, providing continuous- | 


ly balanced records. 


| (List Price: $950) 
| Requires: 128K RAM, 


one disk drive, PC-DOS. 
Hard Hat Software Ltd. 
3545 Atware Ave. 
Montreal, Quebec 

H3H 1Y2 Canada 

(514) 931-4471 
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Res: The Program 
Residency Manager 
A program to make other 
programs RAM-resident 
and to assign character 
string macros to keys. Up 
to nine programs can be 
made concurrently resident, 
up to 56 keys can be rede- 
fined. 

The user can configure 
Res with the included 
Conres utility to make a 
set of programs memory- 
resident automatically for 
specific applications. Dif- 
ferently configured copies 
of Res can automatically 
create integrated multiple- 
program environments, 
each with its own set of 


assigned keyboard macros. | 
| basis. It is impossible to guarantee publication of a product 


Any applications pro- 
gram can be made memo- 
ry-resident with the follow- 
ing two exceptions: 





® Applications in which 
the root program uses sepa- 
rate overlay files. In these 
cases, only the root pro- 
gram is made resident. 

© Copy-protected pro- 
grams that require a specif- 
ic disk to be in drive A:. 
To make these programs 
resident, the proper disk 
must be in place during 
initialization. 

A version of Res is also 
available without the key- 
board macro facility. 

(List Price: With macro fa- 
cility, $90; without mac- 
ros, $60) 

Requires: 256K RAM, 
one disk drive, PC-DOS. 
SofLabs 

400 E. Anderson Ln., #306 
Austin, TX 78752 
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MicroTutor 
Productive 
Application Series 

A series of tutorial pro- 
grams for learning applica- 
tions such as WrdStar and 
MultiMate, as well as the 
use of the IBM PC, XT, 
and various versions of 
PC-DOS. Features of the 
tutorials include split- 
screen simulation of the 
subject application, several 
user Control options, and 
graphics and animation. 
(List Price: $80-$95, de- 
pending on tutorial) 
Requires: 128K RAM, 
one disk drive, PC-DOS. 
Advanced Systems, Inc. 


| 155 E. Algonquin Rd. 


Arlington Hgts., IL 60005 
(312) 981-1500 


CIRCLE 673 ON READER 





SERVICE CARD 


New on the Market Submission Guidelines 
1. Please include the retail price, distribution methods, and 


| details of both hardware and software requirements needed for 
| an end-user to properly use your new product. For software 


especially, this includes required amount of RAM, number and 
type of disk drives, operating system(s) supported, and any 


peripheral equipment needed. 


2. Releases should be typewritten double-spaced on one side of 
the paper. Copies of advertisements for the product may be 
included, but in most instances we need more information 
about a product than is typically included in an ad. 

3. Include telephone contacts for marketing and technical 


| questions. 


4. If available, include black-and-white glossy photos of the 


product, 4 x 5 in. or larger. 


Please note that all products are run on a space-available 


announcement for any particular issue. 
Inclusion in New on the Market is at the exclusive discre- 


' tion of the editor. 
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ONCE YOU COMPARE... 
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¢ Filas anything—names. lellers, projects. 

¢ Stores alphabelically by data, of in oulline form 

© Creates indexas, each with hundre 

* Accasses notes and correspondence even while 
you run other soffware 


FREE-FORM 
FILING 
SYSTEM 


Formula Calculator—up to 26 vanables 

¢ Visual Calculator—with alectromc paper tape 

 intalligant Phona Diater—automatically 
inserts & dials access codes 

eTima Managamant— visual calendar—detailed 
appointment notes 

© Alarm Clock—uniiited ctumes & visual signal 

¢ Full Correspondanca Capability—siores, edits, 
and pints notes and letters 

© Rubber Stamping Facility—tags notes with time, 
date etc 

© 25 Built-in Business Formulas 

© 25 Built-in Business Form Lettars 

© Area Code Directory 


INTEGRATION 


* All tools work together— All information ts 
OF FUNCTIONS 


shared automatically or can be fransferred 
instantly between tools 

* Allfools use free-form storaga. 

* All tools ara fully usar-tailorabla. 

© Notes—can be lied as appointments, or 
attached to caiculalons, reports or other nates. 

*Talaphone dialar—searches file for phone 
number then dials 

eAlarm Clock —triggers note recall! when 
appointment comes up on calendar 


CONCURRENCY » META—co-resides in memory with other programs 


© Full one-touch program switching 
© Appointments chime through other apphcatrons 


NO Iree-form storaga 


NO formula caiculator 

NO paper tape with calculator 
NO intelligent dialing 

NO detaiied appointments 


NO clock oF alarms 
NO correspondence 


NO rubber stamps 


Storage 


LIMITED. Will not chime 
through other applicalions 


Fiung imited to index - 
card-size entries 


NO formula caiculator 


NO paper lape with caiculator. 
NO 


phone dialer 
NO detailed appomtments 


YES, Alarm clock 
NO correspondence storage 
NO full-screen editing 

NO rubber stamps 


NO formulas 
NO form letters 
NO area code directory 


LIMITED. Must toad and 
quil from each function 
each time 


THERE'S ONLY ONE 
DESK MANAGEMENT 
PROGRAM TO BUY. 


THE DESK ORGANIZER. Not only is it 
the most powerful organizational soft- 
ware ever produced, it stands as the 
pioneer program in today’s hottest soft- 
ware category——_desk management. 


TNE ONLY COMPLETE SYSTEM 
FOR MANAGING YOUR BUSY DAY. 

Feature by feature, THE DESK 
ORGANIZER is a clear winner over the 
competition. And there's more tooursupe- 
riority than immediately meets the eye. 

THE DESK ORGANIZER is the only 
complete desk management system. 
Which means all its amazing desk tools 
work together—to provide one conve- 
nient environment for storing and utiliz 

ne your work. Imitators of THE 
DESK ORGANIZER offer fewer func- 
tions that can’t team up. 

THE DESK ORGANIZER even runs 
alongside other software. So it's always 
available to help organize your busi- 
ness day. 


NOW 

















AVAILABLE NOW 
NEW FASTER 
MS DOS VERSION 


runs on IBM PC. 
XT, PCjr and AT! 


Y $195! 


Minimal free-form fing 
Some structured storage 


NO formula calculator 
YES. Visual calculator 
NO intelligent cialing 


NO detailed appointments. 


NO ciock or alarms 
YES. Correspondence 


NO rubber stamps 
NO formulas. 


NO form lelters 
NO area code directory 


Partial integration— 
cut-and-paste required 





NO CONCURRENCY 


IT’S STULL TNE LEADER. 
AND STILL IMPROVING. 

THE DESK ORGANIZER just got 
better. With a new, faster MS DOS ver- 
sion born to run on the IBM PC, XT, 
PCjr and AT. As well as on Compaq 
and other compatibles. At a new, low 
price of $195. 


Put the most powerful desk manage- 
ment software on fica side. THE 
DESK ORGANIZER. Boot it up each 
morning and be more productive— 
ali day long. More organized—down 
to every last detail. Even while 
you run other software, THE DESK 
ORGANIZER will give you one-touch 
control of your business day. 


Warner Software, Inc. 
666 Fifth Ave., New York, N.Y. 10103 
(212) 484-3070 


THE DESK ORGANIZER. THE ONLY COMPLETE 
DESK MANAGEMENT SYSTEM. 
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Company Offers FREE 
VERNIGHT DELIVERY!!! 


New customer service policy expected to set a new standard in the mail order industry! 


BY MICHAEL CHRISTOPHER 


GARDEN CITY, N.Y.—Mr. David W. Pasternack, Presi- 
dent of Logicsoft, a major IBM PC software and hardware 


distributor, has announced the inception of a yoigue new 


customer service 
policy... .free. 
overnight courier ~ 
delivery on their en- ~ 
tire product line. 

In a recent inter- 
view, Mr. Paster- 
nack stated that 
“We feel our new 
free overnight 
delivery service will set a new 
standard in the computer 
software mail order industry. 
In a study we conducted, we 
found that in addition to 
competitive pricing, expe- 
dience was a factor utmost in 
our customer’s minds. 
Whether their order was $300 
or $3000, the need to get their 
package as soon as possible 
was the same. Under our old 
procedures, between process- 
ing and shipping time, it 
could take up to a week and a 
half to two weeks for an 
order to arrive. With our new 
courier service, an order can 
be processed, shipped,and 
arrive in our customer’s 
hands in only 3 working 
days. . .at no additional 
charge!” 

The company is using 
Emery Worldwide to handle 
the large number of packages 
being shipped each evening 
for next day delivery. ‘“‘We 
chose Emery for their com- 
petitive pricing structure and 
excellent delivery record’, 
said Mr. Pasternack. Emery 
was quoted as saying, ‘‘This 
makes Logicsoft the largest 
single Emery account in the 
New York Metro area. 


“e i. 2 aw 
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Choosing software can be 
mind-boggling. With the 
proliferation of publishers, 
how do you choose. 
Analyze your needs... 
what specific tasks do you 
want to perform. Read the 
software reviews; an ex- 
cellent way to evaluate a 
package. Ask around... 
you'd be surprised how 
many associates may be us- 
ing a package similar to 
your application. Finally, 
choose the best package 
{not always the most expen- 
sive). Upgrading will end up 
costing you more. Remem- 
ber the key word is research. 


Logicsoft’s Lowest Price Guarantee Still Effective 


GARDEN CITY, N.Y.—Logicsoft, Inc. has indicated that 
their long time policy of guaranteeing the lowest prices in the 
mail order market is still being offered and will not be affected 
by their new free overnight delivery service. ‘‘We will continue 
to beat any price by $10” a company spokesman said. ““We’d 
be crazy to fool with success’’, he stated; ‘since the inception 
of our lowest price guarantee, sales have skyrocketed.” 

When asked how Logicsoft could afford to give their 
customers free overnight delivery plus beat any price by $10, 
they replied ‘Buying Power’. ‘“‘Very simply’’, they said, we 
buy at the best possible prices and pass those savings along to 
our customers”’. 


CONTINUOUS STATIONERY: BIG BUSINESS, 
But “Where’s The Class?” 


NEW YORK—The growth of Logicforms, Inc., a member of 
the Logic Group, has been phenominal. Mr. Ralph Corso, 
President of Logicforms explains why. ‘‘Up until now, buying 
continuous stationery through the mail has been a take what’s 
available situation’. ‘First off’’, he said, ‘talmost all mail 
order firms offer only stock letterheads & envelopes with 
limited typestyles, colors and stock logos from which to 
choose, but, ‘where’s the class’?”” 

“The individual style and design of a letterhead”’, said Mr. 
Corso, “reflects the professionalism and personality of a com- 
pany and should not have to change because they now have a 
printer and the need for continuous stationery. While other 
mail order firms are limited in the variety they can offer, 
Logicforms specializes in custom stationery. Logicforms of- 
fers a large selection of quality paper, ink colors and special ef- 
fects such as thermography, blind embossing, foil stamping 
and multi-color printing.”” Mr. Corso went on to say that 
“whether a customer chooses 


TOLL-FREE SUPPORT A Smashing Success 


GARDEN CITY, N.Y.—A survey of Logicsoft’s toll-free 
technical support policy was done to see if it warranted the 


continued costs of the 800 toll-free number, personnel costs, 


etc. After careful monitoring of these calls (both pre-sale and 
after sale) it was found that 92% of the calls were for legiti- 
mate technical support questions rather than for answers al- 
ready contained in the softwares’ operations manual. As a re- 
sult of the survey, the decision has been made to continue toll- 
free support as an important part of their customer service. 

This service consists of assisting with: ® Hardware re- 
quirements ¢ Initial boot-up procedures ® Initial software con- 
figuration (printers, disc drive, etc.) © Back-up procedures 
© Defective program determination ¢ Alternative program 
recommendation ¢ Return policy 
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to supply his own artwork or 
printed letterhead, or wishes 
to select from our vast array 
of stock designs. ..We are 
the Logical Choice”’. 

For a free sample/pricing 
kit and a handy re-usable 
shipping envelope for art- 
work, simply call toll-free 
1-800-645-3491 or send a 
sample of your current sta- 
tionery for a free firm price 
quote. Mail to Logicforms, 
Inc., 300 Garden City Plaza, 
Garden City, N.Y.11530 





n eated New Service Breakthrough! 


FREE 


OVERNIGHT 
DELIVERY! 


WORLOWIDE 


, 


<= We'll Contiriue To 


THAT’S RIGHT! OUR LOWEST 


PRICE GUARANTEE IS STILL 
ay EFFECTIVE! Trott us the advertiser and price 
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tower than Logicsoft’s. 


: 


WORD PROCESSING INTEGRATED/ SPREADSHEETS FINANCIAL/SCHEDULERS 
Wordstar 2000 Lowest Price Enable Lowest Price Managing Your Money (Tobias) $159 
Wordstar Pro Pac Smart Sottware LowestPrice | Financeer Il $115 
Wordpertect $295 | Aura $299 | Dollars & Sense $115 
Microsoft Word with Mouse Oper Access Market Matiager (Qow Jones) $229 
Multimate $ Electric Desk Market Analyzer (Dow J $209 
Peachtext 5000 Framework Market Microscope (Oow Jones) $259 
Vo Symphony PCPFP II (Best) $189 
LOTUS 1-2-3 $309 | Microsoft Project . $175 
Conte xtMBA Lowest Pnce Harvard Project Manager $319 
Sinetcae 3 He Project Scheduler (Scitor) $195 
TE Le #a $289 | LARGEST SELECTION OF TAX PACKAGES 
3 LANGUAGES/UTILITIES 
siis | GRAPHICS Concurrent CP/M@6 wiWindows (DA) $228 
BPS Graphics $289 | Pascal MT + (DR) $235 
DATA BASE MANAGEMENT ch: ae : $278 PL/1 (OA) $479 
b fedoe artmaster Display Manager (0A) $359 
Hy ‘‘icwamiaal a8 Signmaster : $195 | Access Manager ; $289 
R Base 4000 $295 ns raph _—" = Lattice C Compiler 5299 
dBASE Ill S69) | 22tee eh armaras Lifeboat 
Quickcode 8 $179 Energraphics $269 1S Cobol ee $479 
Condor fl! $325 Oraw $295 Pascal Compiler (MS) $245 
Oata Base Manager Il (Alpha) $195 chart (Microsoft) $179 | Compiler x(MS) Be 
intostar Plus 295 _ —s Microsoft Sort 
Frtlay $ Over 400 Additional || covs conier «ns, $495 


i os Titles In Stock! pee eae HA 


Fortran Compiler (MS 
Alt tactory sealed, complete prokey30 (Ms) $ 89 


with manuals and full Herron Uinitits au 
Manufacturer's Warranty! | C-Food Smorgasbord $119 
Crosstaik XVI $108 
Prices subject to change whet votes. SEE REVERSE SIDE FOR ACCOUNTING SYSTEMS AND HARDWARE 


NO SURCHARGE for VISA of MasterCard « Purchase Orders Weicomed from 
Qualified Institutions...NO SURCHARGE! # Mo Sales Tax on Orders Outside W.Y. Zz geere. SOFT 
State » Please add 2% for handling end insurance {int'l orders add'l.) & Payment: 


MasterCard, VISA, American Exp., €.0.0., Money Order or Check 


THE LOGICAL CHOICE y > . 
& Momber of the Logic Group 
I -§00-649-349 1 300 Garden City Ptaza, Garden City, New York 11530 
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CONFUSED OVER ACCOUNTING SYSTEMS? 


We don’t blame you, that’s why we invite you to give us a call. 


We've evaluated over 50 of them and just becouse you choose to buy through @ meil erder 
compeny shouldn't meen you heve to sacrifice service...We went to teke the time to assist 
you before you buy. We reelize thet en eccounting system cen add up to @ sizeable Invest- 
ment end helping you end up with the right peckege for your money is what doing business is 
all about. 


. ACCOUNTING SA + i STATE OF THE ART 
| © General Ledger * Accounts Payable 
* Accounts Receivable ® Payroll * inventory 
© Sales Invoicing 
$479... 


Time Keeping & Billing 
BPI 


INFORMATION UNLIMITED 
SOFTWARE (IUS) 
*General Ledger © Inventory 


OPEN SYSTEMS 
© Generat Ledger * Accounts Payable 
© Accounts Receivable * Payroll © Invento 
* Accounts Payable * Order Entry * Sales Order Processing * Job Casting 
* Accounts Receivable © Report Writer © Fixed Assets 


$s 2 i= ] 5 none | pe 39°.” 


$859 | 


© General Ledger © Accounts Payable 
REALWORLO (MBSI) * Accounts Receivable * Payroll 
© General Ledger * Accounts Payable S 3m 

* Accounts Receivable © Payroll Inventory $529 | 
© Order Entry/tnventory | Job Costing $529 

$557 5%... GREAT PLAINS SOFTWARE 

© General Ledger * Accounts Receivable 
¢ Clent Write Up 


Tes © Accounts Payable * Payroll © inventory 
375: $1195 
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MOUSE SYSTEMS 
PC Mouse . . 
ORCHID 

Blossom, 64k. . 


HAYES 

Smartmodem 300 ... 
Smartmodem 1200 .. 
Smartmodem 1200Bi«:s 
Cable (18M) 

NOVATION 

Smart-Cat 103/212... . 
Smart-Cat 103 

Smart-Cat Pius 

KEY TRONIC 

Typewriter Keyboard (5150} 
Deluxe Keyboard (5151) .. . 
US ROBOTICS 


| Payroll 
Financial Senes 
(GIL, AIP, A/R) 


PEACHTREE SERIES 8 
* Genera Leuger * Accounts Payabe 
© Accounts Receivable © Payroll ® inventory 
® Sales Invoicing * Job Costing 


Mesure 


AST RESEARCH 
AST-5251.. . . 
AST-SNA . 

AST-BSC 

AST-3870 . 

SixPakPlus 64k . 
MegaPlus I! 64k . 

10 Plus II 

Monograph Plus ... 
QUADRAM 
Quadboard 64k 
Quadlink 

Quadcolor | 
Quadcolor Il 
Quadmodem (internal) 
Quadmodem {external}. 
JOEA 


iDEAmax 384 $259 
IDEAplus. . Lowest Price 


STB 

Super Rio 

Rio Plus . 

Graphics Master 
Graphics Plus II. 

MA SYSTEMS 
Peacock Color Board 
TECMAR 


Captain 
Graphics Master .... 


HERCULES 
Graphics Card 
ColorCard........ 


PARAOISE SYSTEMS 
MuttiDisplay Card... ... 


PERSYST 
Menochrome Card .... 


MYLEX 


$499 
$499 
$545 
$345 


$699 
$699 
$699 
$749 
$265 
$265 
$125 
$425 


$245 


$265 
$265 $475 
$4ag 
$195 
$465 
$570 
$625 


$335 
$175 


$285 





$199 


KENSINGTON MICROWARE 
MasterPiece . $115 
OCA 


IRMA Board... $389 


Chairman . $495 
PLANTRONICS/FREOERICK 
Colorplus ... .. $375 


Auto-Dial 300/1200 
$-100 Modem 


MEMORY CHIPS 
{200ns) 64k 


THE LOGICTRAK DDS 


One of the fines! Diskettes eveilable! Every one is certified 100% Error Free! 
Our 5's" double sided, double density, soft sector.tioppy diskettes are manulactured to the highest 
tolerances. Each diskette carries the Legicsoft Lifetime Guarantee. Ii any o! our diskettes Jails to for- 
mat of exhibits any data retention errors, we will replace it, Free of charge. Diskettes come compiete 
in our handy easy-stor reusable box, pre labeled tor tast, easy relerence. Packed ten diskettes per 
box. These are the same diskettes trusted by the largest, software publishers in the country 

20 + Boxes 10-19 Boxes 2-9 Boxes 1 Box 


$935 | $950 | $999 | $999 


Par 
Disk Disk 
ce el Seen ad Caepra dep Support! 
iy Cc 


mater roece ee LEOGIESOFT | 


(printers, disk dnve, etc.) © ocede Detective. progren 
© Alternative p M1 JOCONHT tl Sottware return p 

THE LOGICAL CHOICE 
A Member of the Logic Group 


1-800-645-3491 === a= 


New York Staie 516-741-0043 Canada 416-283-2354 int’ Telex 230199 SwitURLGS Dom. Telex.. 960127 Swift NYKLGS P 














322 
pree..; 

= ae 

ed 


WT 


Spending more time searching for the 
technology...than using it? 


DATA SOURCES 
systematically organizes 
all your DP options! 


No other resource puts over 20,000 
systems and applications software pack- 
ages...over 17,000 hardware and data 
communications products...and some 
9,000 company profiles instantly at 
your fingertips. 


DATA SOURCES Is conveniently 
indexed to help you locate the products 
you seek quickly...find others you may 
nat be aware of...and determine their 
capability and compatibility at a 

glance. You'll use... 


.. The Product Index, with its com- 
plete listing of every product covered 
by DATA SOURCES, to lead you to 
the larger listing quickly. 


... The Company Profile Index, to 
help you identify all the product 


areas in which a firm is currently 
involved easily. 


... The Company/Product Index, to 
find each vendor's full range of prod- 
ucts within each equipment category 
instantly. 

... The Software Index, to help you 


access specific packages, even if 
you're not sure of the author or prod- 
uct classification. 


And DATA SOURCES’ handy compari- 
son charts let you review similar products 
by multiple manufacturers for key cri- 
teria, including compatibility and price. 
PLUS...in-between quarterly editions, 
subscribers have access to the exclusive 
DATA SOURCES HOTLINE for infor- 
mation on product location assistance. 
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JUST CALL (800) 227-1617 ext 251 
TODAY! (In California, call (800) 
722-3543 ext. 251) 

We'll send your first 2-volume edition 
ona 30-DAY APPROVAL basis 


and enter your year’s 
subscription to 
DATA SOURCES at 


price...FOR 4 





Leading the Industry in Information 
Management 


P.O. Box 5845, Cherry Hill, N.d. 08034 


T1472 





RATES 


DEADLINES 


ACCESSORIES 
SUPPLIES 


OYSAN OISKETTES 


5%" Doubie Sided Double Density (104/2D) 

1 Box $29 90 Each 
2-9 Boxes $28 90Each 
10-19 Boxes $27 90 Each 
20-49 Boxes $26 90 Each 


FREE Shipping & Handling—Laige Accounts 
CALL 


Dysan. 


WGGB 
SIGN Owen Street 
Mount Prospect, IL 60056 (312) 392-2621 


314 


Rates and Information 


PC: BlueBook is a high-response, low-cost source for 
advertising in the fastest growing computer market in 
the world. Advertisers choose between set categories and 
may include a logo. Display advertisers may cross-ref- 
erence to their current display ad. 


Circulation: 200,000 Paid Circulation Rate Base. 


Readership: 420,000 Est. 

ADSTYLE 
| line Heading (25 characters maximum). 7 lines Body 
Copy (45 characters per line). 4 lines for Company name, 


address and telephone, 


Per Issue: $200. Additional Lines: $20 per line. Logos: 
$125 per issue. Minimum Order: 4 times within 6 
issues period. Terms: Prepayment is required. Check, 
money order, American Express, Diners, VISA or 


MasterCard are accepted. 


February 4th for the April 2nd issue, on sale 
March 12th. Send your ad and prepayment to: PC 
BlucBook, Classified Advertising, 12th Floor, One Park 
Avenue, New York, NY 10016. Advertising sales: (212) 
503-5115. Customer service: (212) 503-4506 





IBM STYLE BINOERS, SLIPS 
Complete progiam packaging Ine O-ring cloth 
binders, slip cases, tloppy pages, game portio- 
hos Continuous paper with three large holes, 20 
Ib togoin binders Biank disk envelopes Func- 
tion key cards tell uset your F1-F10 meanings 
Low prices on tloppy disks Call writetor prices 
Catalog Fast service, low prices 
ANTHRDPOMDRPHIC SYSTEMS LIMITED 
376E St Charles Road 

Lombard 11 60148 

(312) 629-5160 





BUSINESS 
OPPORTUNITIES 


MEOICAL/OENTAL FRANCHISES 
Soltware development company needs to es- 
tablish dealers Dpen item accounts recervable 
systems will print patient statements, all third- 
parly insurance claims, patient & clinical recall, 
day sheets, nancial & statistical reporting for 
the medical office Installed & supporting over 
75 medical offices nationwide 

MITA MEDICAL SYSTEMS 

4825 Hetfield Circle 

Syracuse, NY 13215 

(315) 488-1518 


PC BlueBook 


NO ROYALTIES 

Fully integrated innovative accounting, order 
processing, inventory, and sales anatysis soft- 
ware available for a one-time charge Resell as 
otfen as you wish In use since 1981-aver 1000 
installed Written in C Basic-SOURCE CODE IN- 
CLUDED Prolessional packaging and poxnt ot 
sale matenal available al cost tncludes 700 
pages of documentatron, Maser Disks, and 10 
sets of Sales literature lor $995 00 
TECHNOLOGY GROUP INC 

2000 L Street, N/W Suite 200 

Washington, DC 20036 

(416) B26-5320 


COMPUTER 
REPAIRS 





IBM PC/XT/PPC REPAIR 

Circuit boards and electronmec sub-assemblies 
prolessionally repaired on ATE (Automatic Test 
Equipment) An altemate solution, with lower 
pncing and lastturnaiound Dealer & Maintain- 
ef packages available From keyboard to power 
supphes Call 

UNITRACE INCORPORATED 

3350 Scott Bivd, Bidg 20 

Santa Clara, CA95054 

Area 408 727-7573 


COMPUTER 
TRAINING 





MICROREF™ 

QUICK REFERENCE GUIOES 

GIVES YDU COMPLETE SDFTWARE COM- 
MANDS AND PROCEDURES IN SECONDS! 
Thumb-indexed, easy-to-foliow steps, bullt-in 
easel, durable plashc pages, Wlustrations, glos- 
sary & index MICRDREF Wordstai, Multiplan, 
VisiCalc, SuperCalc/$1495 each MICADREF 
Lotus 1-2-3/$t695 Your satislaction ts quar- 
anteed Drder tol!-free (800) 323-6043/m Iitinars 
(800) 942-6077 





EDUCATIONAL SYSTEMS, INC 
1000 Skokie Boulevard 
Wilmette, IL 60091 

(312) 256-4750 








VIOEO TUTOR 

“How Io use your PC in 1D easy video lessons. 
for the IBM PC & XT° An award-winning video 
Providing keyboard, disk formatting, operating 
systems, soltwate applications & an intro 10 
BASIC Retail $7995 & $350 s/h, in BETA & 
VHS Software titles available soon Ask about 
our custom video & interactive video-disc 
KENNEN PUBLISHING 

150 Shoreline Hwy Bidg E 

Mill Valley, CA 94941 

(800) 428-7777, (415) 332-5828 in CA 












1-2-3-"VIOEO TRAINING!!! 

The FASTEST-EASIEST-CLEAREST 1-2-3 
training on the markel muse by IBM, Exxon, 
US Army, Dept ol Educ. GM, Boeing GE & many 
more! SELF-PACED, PLAIN ENGLISH, HANDS- 
ON teaching “Intro io 1-2-3" isa 2 hr 23 min 
videotape disk, guidebook . xtra book/disks tor 
semunars! 









LOTUS 1-2-3 






VIDEO TRAINING! 













LEARN-PC VIDEO SYSTEMS 
3601 Wooddale Avenue South 
Minneapolis, MN 55416 
800-LEARN-PC (800)-532-7672 







CONSULTANTS 








GEORGIA 

CUSTOM PROGRAMS/SUPPORT 
Why have someone else s Soltware when youcan 
have your own? We write programs tomest your 
tequrements and solve your problems Busi- 
fess and health care management applications 
a specialty Over 15 years experience in data 
processing Lel it work tor yout 

YOUR SOFTWARE CO 

PO Box 2672 

Norcross, GA 30091 

(404) 448-1274 



















DISKETTE COPY 
SERVICE 






BLANKET OROER SERVICES 

Disketle duplication, packaging, stocking and 
rop-shipping services based on your long-term 
needs Place a blanket order with releases as you 
feed them for large or small quantities at a lixed 
nce No extra charge for “mastering”, label 
Printing or application 

STAR-BYTE, INC 

2564 industry Lane 

Nornslown, PA 19401 

(215) 539-4300 
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DECADE OF SERVICE 34:05 4.08 
Guaranteed fast tumaround for duplication and 
formating on high quality OEM diskettes. Vir- 
tually all formats. Commodore, Apple, BM PC, 
Kaypro, DEC, Atari, plus many more. Senalza- 
‘bon, state of the art copy protection and custom 
packaging available. Personalized service is our 


specrany, 
COMPUTER MEDIA PRODUCTS 


(619) 566-7802 













9 TRACK TAPE TO DISKS 
Conversion from ASCit or EBCDIC 1600 BPI 
magnetic tape to PC-DOS 5Y« diskettes New 
high speed automated process verties transter 
‘Quality guaranteed. Onty SIX CENTS per thou- 
sand characters. $95 minimum. Other conver- 
sion available, 








ALLENBACH INDUSTRIES, INC. 
Allenbach created the industry, and we've since 
been imitated—but never duplicated. Copies 
supplied on OEM quality Allenbach LIFETIME 
GUARANTEE diskettes, now avatiable in a vari- 
ety of colors. Virtually all formats and systems. 
Copy protection, senalzation, downloading and 
packaging available Rapid delivery on 100 to 
1,000,000 copies. 


reoOoUSTRIEBIAWG 



















ALLENBACH INOUSTRIES, INC. 
2101 Las Palmas, Suite A 
Cartsbad, CA 92008 

(800) 854-1515, (619) 438-2258 


“EACH A PERFECT ORIGINAL” 
Duphcation, formatting. & downloading for vir- 
tually all computer formats CP/M 8° or 5%" to 
|BM PC. We'te the experts of (BM duplication 
Copy protecton, serializabon, packaging & shnnk 
wrapping avaiable upon request Competitive 
tumaround times We've earned our reputation 
hon, the best. 


CopyLabs 
1600 Wyatt Dnve, Surte 10 
Santa Clara, CA 95054 
(408) 988-0438 



















PERFECT COPIES GUARANTEED 
Why risk duphcating your important programs 
‘on your computer, when our equipment is de- 
signed solely to duplicate disks and verity thei 
perfection 100%? Over 600 formats including 
Commodore 64 Plus senalization, copy protec- 
ton, labeling, packaging, shrink-wrapping and 
fast, personalized sernce 


Western 
Transdata Inc. 


DISK OUPLIC ATION 


WESTERN TRANSDATA, INC. 
1701 E Edinges Ave A-7 
Santa Ana, Calitornua 92705 
(714) 547-3383 (Collect) 





HARDWARE 
ADD-ON BOARDS 


FIXED DISK BIDS/BOOT 

FiXT boots trorn DATAMAC, DAVONG, XEBEC. 
PERCOM, GREAT LAKES, ZOBEX. others Adds 
XT-like BIOS interface for your disk to (BM PC or 
COMPAQ Plug-in installation DOS 2.0/2.1 reqd 
Specify controller model with order $70 + $3 
shpg + fax MC/VISA. (Opbonal volume sup- 
port at additonal cost ) 

GOLOEN BOW SYSTEMS 

PO BOX 3039 

San Diego, CA 92103 

(619) 298-9349 


BUSBOARD—MODULAR BOARD 
PC add-on-board modules using ONE SLOT! 
© Busboard OK RAM $179.95 

© Bushoard + clock $239 95 

Monochrome display adapler $199 95 

© Asy Comm I/0 module (up to 15 per PC) $89 95 
© Floppy disk controller module $169 95 

To find out how to save slots for less, call 
AQUIX ADVANCEO SYSTEMS CORPORATION 
140 Adams Bivd 

Farmingdale, NY 11735 

(516) 293-7810/(714) 666-1050 


FONT-MAKING ON MOND CRT 

IN SERVICE 10/84 (MAJOR US NEWS MEDIA) 
Create, save new characters, SEE, edit your 
customized text ON-SCREEN, print the same. 
Transparent to software Utity disk, 1 siol (BM 
PC/AT/XT using Epson FX/MX, Ok 92/93. 
MONO, also col/graptucs card, for OOS 2.0+. 
VISA/MC. $179 95 (+ $10 foreign sh/h) & NJ tax 
The FonTableaux™ Group 

PO Box 2253 

Princeton, NJ 06540-0253 

(609) 683-4453 


PC MAGAZINE * FEBRUARY 5, 1985 


(EEE-488 INTERFACE 

Haltsize IEEE-488 interface and software tums 
your PC, AT or compatible into an instrumenta- 
tion work station for the jab, test, and measure- 
ment. We are ihe major OEM supplier with 
snlertaces tor 10 differen! architectures and the 
most comprehensive coverage of operating sys- 
tems and languages. $395 software $75. 
NATIONAL INSTRUMENT 

12109 Technology Bivd Dept PC 

Austin, Texas 78727 

(800) 531-5066 or (512) 250-9119 


DISCOUNT 64K RAMS 

$29.00 tor set ot 9. 

25-100 $3.200ea 

100-250 310 

250+ Call 

Multfunction Board 0-382K @ $199 Top Qual- 
ity w/Full Guarantee COD/Castvers Check—$5 


(707) 778-1905 


GCLOCK REAL TIME CLOCK 

With dClock clock/calendar, you'll never again 
have to enter the date and lime when starting 
BOS Easy to install Ooes not use an expansion 
Slot For the IBM PC, PC/XT, or COMPAQ $59.95 
+ $1 shipping/handting ($4 s/h outside US.). 
TX resents add sales tax Checks or Master- 
card or VISA accepted (with number, expiration 
date, and signature) Mail fo. 

MICROSYNC, INC. 

POB 116302 

Carroltion, TX 75011 


HARDWARE 
DISK DRIVES 


SMD HARD DISK CONTROLLERS 
AND SUB SYSTEMS 

interphase bias you the most powerful disk 
Controller and 


Supporting the industry standard SMO Inter- 
face Capaciltes range fom 16 te 1600 Mega- 
bytes, speeds 3-5 limes the 5.25". Wincheslers 
and rehable removable media too ideal for net- 
work file servers or large DBM applications 
interphase Corp. 

2925 Merrell Road 













HARDWARE 
DISKETTES 





DISCOUNT DISKETTES 

DYSAN SS/DO $21/10, DS/DD $26/10. ECHO 
(fete guarantee) SS/DD $15/10. DS/DD $19/ 
10 3M DS/00 $22/10 (fete warranty). Cash- 
Geduct 3%. S&H $3. $1 50 credit on long-dis- 
tance phone orders aver $50 VISA/MC, COD (+ 
$2) Ill res. add 8% tax. Write for free price list 
& computer book list. 

SCAMP SYSTEMS, INC. 

Box 59451 

Chicago, Itlinors 60659 

Phone: (312) 267-9859 


5%" DISKS (20% FREE*) 
$S/00 20 ea. 100 ea DS/DD 20 ea 100 ea. 

* XIDEX $17.69 1.61 206 196 
OATALIFE $1.79 1.70 225 2.14 
$179 1.70 229 218 
$205 195 255 245 
“SPEC-20% FREE XIDEX & MAXELL FOR QTY 
OF 50 S&H $3 Qty 100 or Fract,, COD $1.65- 


A&A COMPUTER CO. * 

32 Nassau Drve 

New Hyde Park, NY 11040 

1-{800) 535-2346 OUTSIDE NY, 516-248-8131 
INNY 


i 


Farmungdale, NY 11735 





GAR COOE READER SUBSYSTEM 

Consists of Bar Code wand, Decoder unit, cable 

to connect to Async port on IBM PC/XT or other 

Compatibles, and interactive SW pack & Doc. Unit 
ds high, med., low density Bar Codes. Code 

39 UPC, EAN, 2 of 5, 12 of 5, Codabar, Ames, 

Code 11, others Vanous Baud rates. $895. Dealer 

pricing availabie. 

DATAFLOW TECHNOLOGIES, INC. 

8422 Bellona La , Suite 303 

Towson, MD 21204 

(301) 296-2632/666-2366 
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BAR COOE REAOERS/MAGNETIC 

STRIPE READERS 

TPS provides Bar Code and Magnetic Stnpe 

Readers and combinations of these for simple 

installalion on IBM PC, PCy, DEC Rambow, 

Prolessional VT200 senes terminals, NCR De- 

crsian Mate V, T) Professional, etc. They con- 

nect between the keyboard and the PC so that 

bl slol or programmung is requyed $695- 
i] 

TPS ELECTRONICS 

4047 Transport Street 

Palo Allo, CA 94303 

(415) 856-6833 


BAR COOE SYSTEM 

Hewlett-Packard 3000 oplical wand, interlace via 
paralle! pninier port to IBM-pc or equiv, CP/M, 
or Apple lie Decode and print CODABAR, UPC, 
and CODE 39 through BASIC, BASCOM com- 
piler, and dBase It Print bar code labels on Di- 
ablo 63D, Dkidata, or Epson Complele 
guaranteed package price $399 95 


PRO J | DIGITAL 
SYSTEMS, INC 


NUON 


PRD/DIGITAL SYSTEMS, INC 
14402 Frederick Drive 
Garden Grove CA 92640 
(215) 743-6566 


HARDWARE 


POWER 
PROTECTION 


SURGE SUPPRESSORS 

Prolectal” surge suppressors protect your 
computer from voltage spikes Two models, each 
with 6 oullets, monitor light, ivory case and 2 year 
warranty Appx 3.5° x 5° Components UL listed 
PRO-1 plugs inte wall sockel, $29 95, PRO-2w/ 
master, on/off switch, 6 cord, $49 95 Add $2 
handling OH res + 5 5% tax Visa/MC/CK 
PAXTON PRODUCTS, INC 

11D1 Paxton Rd Ste 7 

Cincinnate, OH 45208 

(513) 321-0400 


MEIRICK STANO-BY POWER 

THE MEIRICK STAND-BY POWER SYSTEM 
prowdes back-up power & protection from power 
tailures, brownouts, surges, spikes, and power 
linenoise The enctosed battery will keep a com- 
puler running tor greater than 20 minutes dur- 
ing a power failure 400 watt system-$495, 
800 watt system-$795 

MEIRICK, Inc POWER SYSTEMS DIVISION 
Box 298 

Fnsco CD 80443 

(303) 668-3251 
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HARDWARE 
STORAGE DEVICES 


SRI WINCHESTER SUBSYSTEMS 
Infernal 1D MB hard disk tor IBM PC WESTERN 
DIGITAL controller Tested & formatted, com- 
plele kit $1050 No change wn BIDS, boot from 
hard disk Simple to stall bke a floppy, DOS 2D 
Several instalied, 1 year lactory warranty Ad- 
diltonal 10 MB hard disk $750 Tape back-up & 
temovable HD sysiems available 

SRI DATA SYSTEMS 

9 East Pleasant Avenue 

Maywood, NJ.07607 

(201) 684-4518 


9 TRACK TAPE CONTROLLER 

Read and wnte ¥2 in 9 track magnetic tape Gain 
access to the most widely used media tor intor- 
mation exchange in Ihe world Use wilh Pestec 
Compatibie (Cipher, elc ) formatted lape drives 
at speeds up to 120 ips. Run with MS-DOS or 
PC/IX! Complete wilh interconnect cables and 
software List $880 + shipping 

OVERLAND DATA INC 

5644 Keamy Mesa Road, Suite A 

San Diego, CA92111 

(619) 571-5555 


MAILING LISTS 


IBM MAILING LISTS 

Qver 100.000 names ot IBM personat computer 
‘Owners (counts increase daily) available tor rental 
on labels or magnetic tape Tolal 600,000 m- 
cluding olher brands Plus IBM + compatible 
relait store + 50 other lists Call or write for tree 
Catalogue 

IRV BRECHNER 

TARGETED MARKETING, INC 

Box 5125 

Ridgewood, NJD7451 

(201) 445-7196 


PUBLICATIONS 
CATALOGS 


PC BUYERS GUIDE 

THE INDEPENDENT GUIDE TD PRODUCTS AND 
SERVICES FOR IBM Personal Computers. This 
master directory ists, describes, rates for ease 
otuse, andtells you about the latest in software, 
hardware, accessones, supplies, books, ser- 
wices, et al Everything tor you and your IBM PC 

It even includes an Index ot Computer Camps. 
for both adults and children From the publish- 
ers ol PC An ideal gt at only $7 95 (+ $155 
shipping/handling) to US destinations, and 
$11 OO elsewhere Residents ot CA, CO, CT, DC, 
FL.IL, MA, MD, NJ, and NY add applicable sales 
tax Checks or MasterCard or VISA acceptable 
(with number, expiration date and signature) 
US tunds only Mail to 

PC BUYERS GUIDE 

CN 1914 

Mornstown, NJ D7960 


SECURITY 


PASSWORO CONTROL YOUR PC's 

PC LDCK Il atlows tHe by lle password and en- 
Cryption protection Wilh the lock in place, your 
computer will nat boot without entenng a cor- 
fect PW Ideal tor small multi-user environ- 
ments XT FORMAT wipeout proteciion A 5° >< 
4 card with diskette, 38 changeable pass- 
words KEEP YOUR PC STRICTLY PERSONAL 


Lat 


MPPI,LTD 

2200 Lehigh Rd 
Glenwew, IL 60025 
(312)998-8401 


NEW! LOW COST XT SECURITY 
LOCK-IT-$129 95 PC or XT (specity) Prevents 
BOOT-UP until uset-chosen PW 1s enlered 
Special features-hardware device, optional hard- 
disk-ONLY boot, optional timed relock ALSD 
AVAILABLE PC RESET (CT or PC) with DUICKON 
{lasl boot plus true reset) $8995 EASY insial- 
lation MC/ViSA 

SECURITY MICROSYSTEMS CDNSULTANTS 
16 Flagg Pi, Suile 102 PC 

Staten Island, NY 10304 

(718) 667-1019 


ARCHITECTS AND ENGINEERS 
AEMAS System 1s designed specilicalty for ar- 
chitects, crv engineers & otfrer professional firms 
where moniloring proyect costs is required 
Modules avattable are job costing, payrolt, A/R, 
AJP, general ledger & automatic snvoicing Inter- 
active modules stand alone or run in any com- 
bination Contact Bill Fraednich 

DATA-BASICS, INC 

11000 Cedar Ad #11D 

Qeveland, OH 44106 

(216) 721-3400 


OJBA PAYROLL CONTROL 

Now even Ihe most complex payroll is simple with 
this easy-to-use menu-driven program Calcu- 
tates all taxes and supports multiple wage rates 
Of Salaries and user-defined deductions. Prints 
Checks W2's, reports (current period, YTD 
Summary, elc ) in order by name, employee 4, 
SSn, orp Extensive error protection, toolproat 
data entry, password Tax updates, minor cus- 
tomizing and tull phone support included Com- 
pilable $300 complete 

OJ BAILEY ASSOCIATES 

3438 West 83rd Place 

Chicago, I 60652 

(312) 434-6658 


CUSTOM PAYROLL 

All systems support multiple pay calegones, 
Calculation ol all taxes, user-delined deduc- 
fons, exceptional item handling, a vanety of 
necessary reports, paychecks and W-2 forms 
Wnilten in PC Basic with futl source included for 
easy mamtenarice Prices start at $695 00 for 
basic system and manual 

DATASMITH, INC 

Box 8036 

Shawnee Mission, KS 66208 

Phone (913) 381-9118 


CONSTRUCTION ACCOUNTING 
CMAS system ts designed specihcally tor com- 
mercial contractors where tracking job costs 1s 
fequired Five modules available are tab cost- 
ing, Payroll, A/R, A/P, and general ledger inter- 
active modules run stand alone of in any 
combination Contac! Jeff Kilo 

Data-Basics Inc 

1100 Cedar Road #11D 

Cleveland, DK 44106 

(216) 721-3400 


SOLIO ACCOUNTING PACKAGES 
$50 PER PACKAGE 

© General Ledger @ Payroll Inventory @ Ac- 
counts Receivable © Accounts Payable $150 PER 
PACKAGE @ Accountants Client Wateup 

These are prolessional, proven packages! Re- 
quires PC/MS-DOS 2.1 + 12BK RAM Price in- 
cludes MANUAL Telephone support available 
Above prices are prepaid, shipping included We 
accept cash, check or money orders 

MCBS, 

12703 Stuebnet-Arrline #202 

Houston, TX 77014 

(713) 583-6828 


INTERACTIVE BUSINESS SYSTEM 
integrated software package includes A/R wilh 
Dtder Eniry/Commissions & Pomnl-Dt-Sale, A/P. 
Inventory Control /Bill of Material & PO, auto cal- 
culating payroll & G/L with Fixed Assets 53 de- 
tailed reports, audit trails & automate posting 
trom all modules Floppy or hard drive Free bro- 
chure Demo & Manual $25 


Is 
cso 


Cartsbad, CA 92008 
(619) 434-6023 


ACCOUNTANTS SOFTWARE 

Finally! A software source tor the practicing ac- 
countant with programs designed especiatly tor 
Ihe protessionat practitioner Tax Planner, De- 
precation, Atter-The-Fact Payroll Form #1099 
Generator, Account Analysis and Client Intor- 
mation System are just a lew ot many Call or 
send for our complete catalog 

DMNI SOFTWARE SYSTEMS, INC. 

146 North Broad Street 

Gnifith, IN 46319 

(219) 924-3522 
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BOOKKEEPING MAOE EASY 
Fast, flexible, single entry checkbook account- 
Wng system in (C) Audit tral 1s built into normal 
use Special bust m safeguards to prevent er- 
fors. Allows 999 accounts wih budgets, 729 
departments, or charge cards, bank reconcilia- 













AOVERTISING AGENCIES 

Billing, accounting, and management sottware 
Specifically for growing ad agencies Produces 
Media and production wvoices, monthly state- 









statements PC/XT and AT compatible. 100+ ad 
agency users. Billing modules start at $1495 



















PRACTICING ACCOUNTANTS 

Teno the top 12 CPA lirms use Accountants Mi- 
. Inc Software for Professionals. 

DATAWRITE™ chent write-up aliows custom fe- 


Management 
and the TAX MACHINE,” Nationwide Training/ 
Support 


ACCOUNTANTS MICROSYSTEMS, INC. 
3633- 136th Place SE 

Bellevue. WA 98006 

(B00) 426-8201, (206) 643-2050 












SOFTWARE 
BUSINESS 








TIME ACCOUNTING & BILLING 

TABS Is designed tor use by professionals who 
bilton the basis of lime (attorneys, accountants, 
etc ) User-inendty data entry and menu-dnven 












SOFTWARE TECHNOLOGY, INC. 
620No 48th, Suite 120 
Lincoln, NE 68504 

(402) 466-1997 





MYTE MYKE™ BUSINESS SYST 
COMMERCIAL GRADE INTEGRATED PKG: 

@ BUSINESS PACK, o/e, p/o, aft, $/a, a/p, oft, 
ue 

© MFGCTRL. Std cost, bom, oper rig. fcst-sched, 
Mpp, mrp, sic, where used, mventory control, 


production costing 

@ PROTIME tune and billing 

Install and sup avail. CP/M, PC DOS, MS DOS. 
UNIX & more 


frre lene. 


Orchard Park, NY 14127 
(716) 662-6611 


LP68—LINEAR PROGRAMMING 
AGENERAL-PURPOSE system for solving iinear 
programs wath up to 255 constraints and 2255 
vanables Features include menu-dniven input/ 
output, display editing, double-precision anth- 
metic, primal and dual solutons, sensitrty 
analyss, storage problems and bases re-start 
from a given basis, report generator. Required 
128K, 1 disk drive, printer DOS. Recommended 
192K, hard or electronic disk. Price: $88 tor LPBG 
and user's guide 

EASTERN SOFTWARE PRODUCTS, INC. 

PO Box 15328 

Alexandria, VA 22309 

(703) 360-6942 


MILP88-MIXEO INTEGER LP 

A GENERAL-PURPOSE for solving mwed 
integer hnear programs with up to 45 integers, 
255 constraints and 1255 vanables Solves 
problems by applying the branch and bound 
method Menu-drven with many useful tea- 
tures sumuar to LP88 Requires 192K, 1 disc-drive, 
pnnter, DOS $88 

EASTERN SOFTWARE PRODUCTS, INC. 

PO BOX 15328 

Alexandria, VA 22309 

(703) 360-6942 


GINVOICER + PLUS 

Menu-driven bilting & accounts receivable 
Management system Produces invoices, Aged 
Statements, Invoce Journals, Receipts Jour- 
hals, Aged Customer Account Status, Paciang 
ists, ec, Avatlable with modifiable source code 
for GBASE 4 users or as a stand-alone package 
(no source code) $199. Each VISA/MC 
DATAMAR SYSTEMS 


CALENDAR—SAVES TIME 

FAST, graphic, effective time management View 
yeas, month, week or day Edit. copy, msert, de- 
lete, search and pnt time related information. 
Maintain multpie calendars on a single disk- 
ete. Store/repeat commands. Help. Requires PC- 
DOS 2 0, 128K. Mono ar color Send $85 (check 
or M0.) for “KGcalendar° 

KGourley Enterprises inc. 

Dept MA1 

PO Box 180760 

Austin, TX 78718 
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INVESTWARE™ 
A portfolio management software system otfer- 
ing the investment manager automatic pncing 
of securities via telecom, comprehensive re- 
ports for chents & managers, report generator, 
interface w/LOTUS 1-2-3, yr-to-date record 
keeping, tax mgmt. unconfirmed trade moni- 
fosing, cross reference reports, 800 hotline #, + 
Numerous features mct a word processing in- 
terface Base package $795 & up 

NEMS 

345 Whitney Avenue 

New Haven, CT 06511 

(203) 787-3452 


PC ACCOUNTING SYSTEM 
Prolessional Accounting for smalt business or 
home use No codes to forget all lookups are al- 
phabebc Shows effect of each entry on the 
screen in English Supports 20 business units 
1000 account codes, and 10,000 customers or 
vendors. Reports by business or consolidated mn 
Getail/summanzed on screen/printer Color/ 
mono dual floppy /hard disk $99.95. (VISA/MC/ 
Check/COD/M0) NYS add 7% Tax. 

PEGASUS SYSTEMS INC., Dept P 

30 Harbour Pointe 

Buttalo, NY 14202 

(716) 852-2969 


THE OESK ORGANIZER 

Performs 7 desk mgm functions even while you 
tun other soltware! Rave reviews. "A gem... 2 
class act” (PC Magazine) $195('% off), free en- 
hancements. Or try our “Get Acquainted” Kit 
$5.00 (refundable). includes demo disk, bro- 
chure, two reports: “Time Management Princt- 
ples & THE DESK ORGANIZER” AND “Over 75 
Uses for THE DESK ORGANIZER’. VISA/MC/ 
check. 


HiTech 

Box 803-81 

Meno Falls, W1 53051 
(414) 274-9229 


Oatamar “JOB COSTING” 


rates & tabor/matenal types Tracks change or- 
Gers Reports sob status, labor destribution, etc 
Interfaces with most popular accounting pack- 
ages PC/DOS. VISA/MC $395 00 


DATACARE™/FAST XT BACKUP 

New user program lets your XT fly! Backs up a 
full 10-megabyte hard disk’ to diskettes in 22 
mins—any type/number of files Better verifi- 
cation No more data loss Gphmum use of your 
be and equipment. Nothing to learn. Works just 
lke your DOS Backup 30-day unconditional 
guarantee $129 00 Visa/MC 

ELLICOTT SOFTWARE, INC. 

3777 Plum Hill Court 

Ethcott City, Maryland 21043 

(301) 465-2690 







***MACRO*TRACK*** 
EARLY WARNING ECONOMIC 
FORECASTING 
Totally new for managers. Fast, easy, automatic 
forecasts of the entire economy, quarter by 
quarter, 3 years m advance. Designed for de- 
tecting next major turing pomts. Self con- 
tamed 20 year database of most used business 
indicators Unique alporithim outperforms all 
a forecasting methods $22495 Demo Disk 
10 00 
BLACK RIVER SOFTWARE 
118N Marshall Street, Suite 150 
Winston-Salem, NC 27101 


REMINOER (follow-up system) 

© Professionals and managers, insure that no 
important commitment or action date will be 
overlooked Map out future work flow for your 
sell and statt 

REMINDER pints out your daily to-do list. What 
you didn’t do today cares aver into tomorrow's 
list, Repetitive to-dos are automatically re- 
scheduled You never have to rewnte the text of 


message 

© Enter items in up to 30 custom categones and 
as far ahead as 1999 Call up messages one day 
ata time or wn chunks of tne No fimit on num- 
ber of entnes 

© Toll-free number answers user questions Runs 
on ail IBM PCs or compatibles. 

Price $99 30-day money back guarantee 


4 
BUUAPREMINDER 


CAMPBELL SERVICES, INC 

21700 Northwestern Ti Suite 1070 
Southheld, MI 48075 

(313) 559-5955 Toll-free (800) 521-9314 


LOTUS™ USER? 

Free Mail Order Catalog for Lotus software users 
4-5-6 WORLD specializes in Lotus software, 
templates, general purpose and specialized Lo- 
tus enhancement programs, books, trairung ards, 
hardware and accessones. Call Toll Free: (800) 
§24-5678, In Calttorma (805) 564-2424 


enim 


4-5-6 WORLD 

Dept A-105 

PO Box 22657 

Santa Barbara, CA 93121 
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CONSTRUCTION SYSTEM 
‘The Software Shop Construction System is de- 
signed tor the construction industry profes- 
ional. Five fully tegrated applications—JC, GL, 
PY, AP and AR run on the IBM PC-XT and the 
new, more powertul AT. Package also includes 
audio training, computer graphics sideshow, and 
a manwat for each applicabon. 

SYSTEMS 
960 Holmdel Road 
Hoimdel, NU07733 
1(800) 554-9865 


TIME TRACK 

TIME TRACK is a time recording and billing sys- 
tem that converts ime spent by peopie within 
an organization into invoiced amounts. The sys~ 
tem is menu driven for ease of operation Online 
help screens supplement an extensive user guide. 
The license price of TIME TRACK ts $495.00. 


WRITERS-AUTHORS 

Want to write your own microcomputer book? 
‘We're looleng for writers who want to make 
money for ther hobby Be published by one of 
the largest, oldest microcomputer book pub- 
tishers. Obtam your computer needs list or send 
your own idea by writing to our editonal dept 
TAB BOOKS, INC. 

Bive Ridge Summit, PA 17214 

(717) 794-2191 


SOFTWARE 


BUSINESS 
PROJECT 
MANAGEMENT 


MicroGANTT 

Control your project! You describe the work, 
MicroGANTT catculates tha schedule and 
budget Time management, resource allocation, 
project trackng, personnel billing and tixed cost 
Capabilities. Flexible cntical path charts. Unim- 
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SALES FORECAST 

SALES MANAGERS, SALESMEN. You know 
you've got to do that forecast, but you dread it 
anyway, since it takes you away from what you 
do best SELLING COMPUCAST can help. tis 
a 1-2-3 template that automates forecastng 
graphically and lets you use your own common 
sense Std $90 00. Enhanced: $140. 
a. SOFTWARE 

5328 Futton 

San Honan “CAg¢121 


MCBA JOB COSTING SYSTEM 
Adapted for the (BM PC using MS/D0S, Job 
Cosbng is a comprehensive management tool 
that provides accurate cost reporting & com- 
piele variance analysis. Complete mtertacing to 
MCBA'S Inv. Mgmnt Labor Performance, Pur- 
chasing, A/R, A/P, G/L & Payroll Packages. 
Complete documentation. instal & support avail 
MOM SYSTEMS, INC 

24525 Southfield Road Suite 205 

Southfield, MI 48075-2740 

(313) 557-1254 


PRIMAVERA PROJECT PLANNER™ 
the most proyect management you can get 

from a micro. Plan and schedule networks of up 

to 10,000 actrvities. Level resource use Control 


(215) 667-8600 
THE AHA! EXPERIENCE — 


managing any complex proyect-R&O construc- 
bon, business planning 2.000-10,000 events on 
cribcal path, bar charts, resource managements 
Capacity planning & load leveling Trang atso. 
Put profits on the critcal path with Aha! The 
Project Management Software Specialists 

Anal inc. 

109 Aver St, PO Box 8405 

Santa Cruz, CA 95061-8405 

(408) 458-9119 


SOFTWARE 


COMMUNICATIONS 


ELECTRONIC MAIL/TELEX 


. The POSTMAN enables your PC to send and 


feceive electromc mail and telexes easily and 
efficiently This specialized packaga auto- 
matically dials, sends, receives, and logs 
messages Includes a directory. Uses your 
‘own word processor. Designed for Easy-Link 
and also dials into other services 
CAPPCOMM SOFTWARE, INC. 

1 World Trade Center, Suite 1453 

New York, NY 10048 

(212) 938-5702 


TELEX LINK SOFTWARE 

Link your computer to tatex servica via ITT, 
RCA or Western Union with Cawthon's telex 
software. Designed specifically for telex 
communications, Cawthon software is easy 
to usa, has on-line help, self-test dlagnos- 
tics, Irequently called numbers, and an ex- 
cellant User's Guide. Cawthon Software is 
available tor many computers and operating 


.. Cawthon 
* Scientific 





CAWTHON SCIENTIFIC GROUP 

24224 Michigan Avenue 

Dearborn, Michigan 48124 

(313) 565-4000 Telex: (810) 221-1265 


SOFTWARE 
COMPILER 


DeSmet C-$109 

Futt K & RC Compiler, assembler, linker, K- 
brarian, full-screen aditor and example sott- 
ware Both 8087 and floating pomt llbraries. 
Rated 1st of 2nd in 8/83 BYTE Benchmarks. 
Newsletter No royalties on gonerated code 
Unlimited updates $20/each. PC/MS 00S 
and CP/M-86. $109. Now avaitabla with 
source level dabugger. Price $159. 


WIZARO C COMPILER 

The power of C with the thorough diagnas- 
tics of PASCAL. Full LINT diagnostic inte- 
grated with compiter. Full UNIX SYSTEM 3 
compatibility. Floating point tibrary; fast 
compact code; 1 register variabla. In-line 
assembly code. UNIX emulation hbrary. Lises 
MICROSOFT tinker. PC/MS OOS 2.0 only. 


$450.00 

WIZARO SYSTEMS SOFTWARE 
11 Willow Court 

Arlington, MA 02174 

(617) 641-2379 


LATTICE C COMPILER 

Get Version 2.1 of the finest 8086/8086 C com- 
piler directly trom Lattice. Includes 8087 sup- 
port, UNIX math library, FORK/EXEC functions. 
Compatible with MS-DOS 1 and 2. Single-unit 
price is $500 VISA/MC accepted. Call for infor- 
mation about corporate licenses and about other 
Lattice products such as MAKE, GREP. CVUE and 
WINDOWS. 

LATTICE, INC. 

P.O. Box 3072 

Glen Etlyn, IL 60138 

(312) 858-7950, TWX 910-291-2190 


C LIBRARY 
“THE GREENLEAF FUNCTIONS” for Ci-C86, 


GAEENLEAF SOFTWARE 
2101 Hickory Or. 


© Four virtual screens, recail time <1 second, 
© Use of all memory for basic programs. 
© 13 significant digit integer math package. 


(408) 262-1054 
PANQUEST FILE SYSTEM 


quantitative survey of 1 or an unm. #of merged 
files on an unlim # of disks Results displayed 
mbar charts or 30 pie charts (color or BW). An 


eee eee 
delivery. 
M&W ULLMAN & CO. INC. 


16 Jefferson Street 
Hackensack, NJO7601 
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PC-FILE tlI™ 

New tor 1985, version 3.0, ts faster than ever 
Enhancements. 32767 record capacity, field size 
up to 1665 bytes, instant "snapshot" mailing la- 
bels, much mare Exchange data with 1-2-3, 
WORD, WordStar, etc. Over 100,000 copies of PC- 
File in use. Printed manual. $49 check, M/C or 
VISA. Toll free 24 hour order line: 1-800- 
SBUTTON 

BUTTONWARE 

PO Box 5786 

Bellevue, WA 98006 

(206) 746-4296 


AFRIENOLY FILER 

There has NEVER been a filing program easier 
fo use than SeekEasy NEVER! Hl uses an ad- 
vanced’flexible match” algorithm Just type AP- 
PROXIMATELY what you wanl tofind SeekEasy 
Goes the sest. Fast! PC/MS-DOS 2.0. $87 (demo 
$15}—add 6.5% in CA. Add $3 S&H. VISA/MC 
OK Free brochure & reviews. 

CORRELATION SYSTEMS 

81 Roclenghorse Road 

Rancho Palos Verdes, CA 90274 

(213) 833-3462 


VENTOOLS 

Intuitive, elegant and powerful Word processor, 
Spelling checker and spreadsheet software tools 
tor your IBM PC of compatible by author ot well- 
known high ticket packages. Integrated, leam one 
& leam all $29.95 each includes professionat 
documentation and templates. 

KNOWLEOGE ENGINEERING, INC., 

Box 3138, #231 

Austin, Texas 78764 

(512) 328-0100 (VISA/MC) 


SOFTWARE 
DENTAL 


OantalWare™ 

PROVEN Dental Management System—in use 
4 yrs. Patien! data management, A/R, state- 
ments, insurance forms, prachce analysis, word 
processing, recall, delinquent processing, his- 
torical data. FLEXIBLE: User designed forms, 
Robces, slatements, reports $3600 Training 
included Dealer inquines invited 

DATA STRATEGIES, INC 

332 S. Juniper St., Suite 210 

Escondido, CA $2025 

(619) 489-9218 


CROSS-ASSEMBLERS 

Use your desktop computer as a development 
syslem with Avocet assemblers—the industry 
Standard since 1960 Available for CP/M-80, CP/ 
M-85, and PCOOS/MSDOS hast systems, in 
most popular disk formats. Target chip faites: 
68000, 6804, 6805, 6809, 1802/05, 8048, 8051, 
6502, 6800, NEC7500, F8, 28, COP400, 8085, 
780 $200 to $500 


AVOCET 
SYSTEMS INC. 


AVOCET SYSTEMS, INC. 

P.0. Box 490 

Rockport, ME 04856 

(800) 448-8500, (207) 236-9055 


CROSS ASSEMBLERS 

The same manutacturer—compatible, relocat- 
able cross—assemblers Microtec has been 
providing to professionat developers since 1974 
are available to transform your PC/MS-DOS host 
mactocomputer mto a development system 
Loaders/communication utilities included Tar- 
gel tamilies 80186, 8096, 8065, 8051, 8048, 
68000, 6809, 6800, 280, 6500, others. 


Wi MICROTEC 


RESEARCH 


MICRO-TECH RESEARCH, INC. 
PO Box 60337 

Sunnyvale, CA 94088 

(408) 733-2919 


C UTILITY LIBRARY 

Don’! reinvent the wheel Save time and do a 
better job developing your software. Extensive 
library wilh source Best color/mono screen 
handing available. Windows, graphics, DOS 2 
dicectones and files, keys, printer, communica- 
bons, date, ime, and more Over 200 functions 
BOS/BI0S gate gives you complete control of 
your PC Thorough manual with examples C86, 
Microsolt, Lattice. Mark Willams. $149. De- 
Smet $99. 

ESSENTIAL SOFTWARE, INC. 

Box 1003 

Map’ewood, NJ. 07040 

(914) 762-6605 


BASIC B-TREE SUBROUTINES 
CADSAM ts a B-tree keyed file access system. A 
set of subroutines you merge with your pro- 
gram Supplied in BASIC source code Use in- 
terpreted or compiled. Files never need sorting. 
Random search time 1 second No royalty charge. 
Compatible accounting programs available. Price 
$150 VISA/MC accepted. 

CADS, INC 

PO BOX 17304 

Greerwile, SC 29606 

(803) 297-0651 
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SIMULATE & ASSEMBLE 

IBM PC will assemble, program, and simutate 
Microcomputer code for 8048, 8051, ZB, 7000, 
8085, etc. Execute and debug HEX files with 
unique windowed simulator. Watch your code 
tun, EPROM Programmer available. Assem- 
blers—$195. Program 8749,6751, 27xX—$245. 
Simulator /Debugge: $395. 


CYBERNETIC MICRO SYSTEMS. 
Box 3000 

San Gregono, CA 94074 

(415) 726-3000 


See AN EOITOR BEST BUY! 

See ts tor programmers. Fastest screens Fast- 
est load & ready. Easy to leam with On-Screen 
help, tutonal 20 active file-windows 256 ch. lines 
‘Char, line, block & file do undo operations, Auto- 
indent, Wildcard search-teplace. No file size 
mits. invoke DOS, run a program, retum as was. 
Full-features. Need: PC, jr, XT or AT; 128K, DOS 
2.0+ Inquire UNIX version $69 50 demo $12.50. 
PROLOGIC CORPORATION 

31324 Via Colinas, Suite 111 

Westlake Village, CA 91362 

MC/VISA (818) 991-5062 


(AR MACRO X-ASSEMBLERS 
Features Compalible with chip manutacturers; 
132 signsfcant chars in symbols, unrversal linker; 
generates absolute or retocatable, cross reter- 
ence, output inany HEX formal. *28, 280, 8085, 
8048, 8051, 8096, 6502, 6800, 68,000, 6809, 
6805, Titamity & others Pnce $250-$600 MS/ 
PC-DOS &MIN170K Also on VAX VMS & UNIX. 
ENERTEC INC 

19 Jenkins Ave 

Lansdale PA 19446" 

(215) 362-0966 Telex: 624 247 


NO LIMIT FORTRAN 

Now FORTRAN and Pascal users can fully real- 
ize merocomputing advantages Add powerful 
Assembler subroutines to MS FORTRAN and 
Pascal Extensive graphics, full screen access, 
input dunng execution, file mgmnl, port con- 
trol, PEEK & POKE. $59.00 V/MC accepted 
MEF ENVIRONMENTAL INC. 

9705 Burnet Road, Surte 311 

Austin, TX 78758 

(512) 635-0848 


2780/8085 CROSS ASSEMBLER 

© PCM80/PCL80 Macro-Assembler/Linker— 
$99 95 100% Compatible with Macro-80/Link- 
80 Develop your 280/8085 apphcation on a 
PC/MS-D0S host using STANDARD syntax. 

© PC925 Televideo 925 Emulator—$49 95 EX- 
TENSIVE emulation of the 925 protocol Help 
screen MX80 support for 50b-19.2kb. 

LATERAL SOFTWARE 

235 Stephen Road 

Aptos, CA 95003 


KEONT is an XEDIT-tike full scraen editor for the 
PC. Features include split-screen editing of mul- 
tipie tiles, targets, ARBCHAR, SCHANGE, GET- 
FILE, SORT, prefix commands, wordwrap, biock 
operations, & key redefiniton Needs 80 column 
dtsplay, 192K, DOS2 or lates $125 pius $3 ship- 
ping Demo version $10 

MANSFIELD SOFTWARE GROUP 


Full-Screen editor, EDLIN allemative for PC, XT, 
& yf, With 4-way cursor, insert/delete/replace 
char, 4-way scroll, splil/jomn bnes, add/copy/ 
move/delete lines, search/replace strings, get/ 
put to disk, help screens Edit multiple files at 


Falls Church, VA 22041 
(703) 379-0669 


SOFTWARE 
EDUCATIONAL 


THE FUTURE IS NOW 

MOTHER GOOSE—New generation revolution- 
ary software for young children. Brillant color 
graphics, anmation and tvely music instills 
computer & reading shilts & 1s child proof Elec- 
trorc page lurning allows your child to experi- 
ence the wonders of Mother Goose. it's fun, IBM 
PC/XT & PCr, $34 95, VISA/MC. 

SUNSTAR SYSTEMS 

Route #4, Box 368 

Ogdensburg, NY 13669 
(315) 383-7117 


SOFTWARE FOR EQUCATORS 
“TRIVIA COMPUTE-The hottest game is now 
ready for the PC. Sax Challenging categones User 
has the option to design his or her own game. 
*GRADEBOOK PLUS-complete grading system 
with statistics for 400 pupris w/60 grades each. 
“BRAIN COMPU TEASERS-a unique package w/ 
cover 100 brain teasers in scence, math and logic. 
DEC Computing 

Department 120 

5307 Lynnwood Dnve 

West Lafayette, tN 47906 
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SOFTWARE 
ENGINEERING 


TECHNICAL SOFTWARE 

Largest selection of engineering software—CAD, 
Heat & Mass Flow, structural, Statistical Anal- 
ysis and much more. Microcomputer programs 
for Mechanicat, Chemical, Cevil, Electncal Engi- 
neers, Architects, Scientists, Contractors. Send 
for detailed cataloo—include $2 00 for postage 
and handling. 

TECHNICAL SOFTWARE INC 

3981 Lancaster Ra, #101 

Cleveland, OH 44121 


ENGINEERING PROGRAMS 

PSI is the foremost producer of serious engt- 
feering applications for the PC. PAKS available 
handle chemical, mechanical, cral and power 
design & analysis problems. Our catalog ss 
‘growing daily. Calf or write for your free copy. See 
feview PC Magazine, Nov 1983, page 567. 
PSI/SYSTEMS 

Research Park, PO. Box 3100 

Andover, MA 01810 

(617) 475-9030 


STRUCTURAL OESIGN 

Quick, versatile, inleractive structural pro- 
grams—beams, columns & frames of any ma- 
tenat efficiently analyzed & designed. Extremely 
frendly input & output with optional COLOR 
grapiucs. Specify PC configuration and send $25 
for demonstration disk to. 

¢*b*—software design 

763 27th Avenue 

San Francisco, CA94121 

(415) 751-1337 


smARTWORK™ 

Printed-circuit artwork editor for double-sided 
boards upto 10” by 16°, runson an 1BM-PC. Color 
display allows complete interactive control over 
the placement and routing process. 2X artwork 
can be made on a dot-matrix printer or pen-and- 
ink plotter $895. Write or call for a brochure. 


vy EIU 


WINTEK Corporation 
1801 South Street 
Latayette, IN 47904-2993 
(317) 742-8428 


PC ENHANCEMENT HANOBOOK 

THE IBM PC ENHANCEMENT for SCIENTISTS 
& ENGINEERS. A How-To-Handbook with an- 
swers {9 all of your quesbons on PC enhance- 
ment. What can be done? How to doit? and how 
much wil it cost? includes Tol Free Hotline for 
application assistance & convenient one stop 
shopping SPECIAL (NTRODUCTORY OFFER 
$18.95. 

CyberResearch, Inc. 

PO. Box 9565 

New Haven, CT 06536 


(00) 341-2525; (203) 436-2600 (C7) 
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ENGINEERING MATH PACK 

{EMP is a menu-driven series of BASIC pro- 
grams for general engineering use, including 
curve fitting, equation solvers and roots, sort- 
Ing, probabulty calculations and units conver- 
Sion for files. All are interactrve and listable $65, 
manualinciuded. Also ask about our interactive, 
finite difference, thermal analysis program. t/TAS 
Free brochures. 

RF WARRINER ASSOCIATES 

3838 Carson Street Suite 300 

Torrance, CA 90503 

(213) 540-6299 


ENG/SCi GRAPHICS 

OMNIPLOT(S) (screen grapiics) & OMNIPLOT 

(P) (plotter driver} provide integraled engineer- 

ing/scientifie 2-D & 3-D graphics with NO PRO- 

GRAMMING REOUIREO! Menu-dnven, lexble, 

professional Choice of formats tabular/line, 

contour, bar, pie, 3-D wire frame & much more! 

—e $135, OMNIPLOT(P) $135. Both 
40 

MICROCOMPATIBLES 

301 Prelude Drive 

Sitver Spring. MO 20901 

(301) 893-0683 


SOFTWARE 
FINANCIAL 


CASH FLOW MANAGEMENT 

LOOK takes all the what-if power of LOTUS 1-2- 
3™ and allows the executive lo solve problems 
without programming his compuler. It is menu 
dnven and generates common-sized financial 
Statements, ratias, cash flow, trend reports and 
graphs. Tactical and strategic planning is the 
focus of LOOK. Doltar and or percentage van- 
ables are changed to generate proformas tor 5 
years or 12 months. $950. 

BAKER HILL & COMPANY 

9085 E. Mineral Circle, Suite 210 

Englewood, CO 80112 

(303) 799-0238 


“**CASH FLOW MANAGER*** 

At $55 00.a great value offenng budgeting, auto 
bank reconciling, selective transaction report- 
Ing, graphics, management reports, tax deduc- 
tion reports. Financial statement and a label 
maker, completely documented & easy to use 


Tax deductible PC DOS, 64K. Dealer inquines . 


invited Send Check/M.0. to 
TARA SYSTEMS OF ATLANTA 
8055 Meadowsweet Trace 
Rosewell, GA 30076 

(404) 993-8353 


FAMILY FINANCIAL PLANNER 
PROPLANR isa LOTUS 1-2-3 (TM) based, menu 
dnven tax, budget and savings forecasling tem- 
plate. PROPLANR produces 3 year monthty and 
10 year annual income/tax and expenditure/ 
Saving reports, 401-K Savings Plan analyses and 
graphs. Needs 512K. Send $195 (temptale), $45 
(demo) of $5 (manual) to” 

ALLENCRYST TECHNOLOGIES, INC. 

101 Beechwood Avenue 

Edtson, NU 08837 

(201) 549-0126 


CORPORATE CREOIT ANALYSIS 
EURAMICRO™ is a microcomputer based cor- 
porate analysis system—fulfils ail corporate 
analysis needs of nancial institulions mcluding 
hustoncal companson, & forecast reporting us- 
ing your own data also allows through time 
sharing or diskette access to EURABANK™—Non 
US. data as wellas FDIC & corporate data For- 
mats are available to cover 12 mdustries. 
Eurastar Division—-SLEIGH CORPORATION 

P.O Box 591 

Franklin Lakes, NJ 07417 

(201) 891-7528 


SOFTWARE 
GAMES 


STAR FLEET | 

The ulbmate in space combat simulations. Fea- 
tures color animation of battles, mussc, promo- 
tions, through ranks. Capture ships, lay mines, 
launch probes, rescue bases, repair damage, 
eliminate intruders, more! 98 pg manual. Req 
128K. 1 drive, 80 cols, $49.95 + $2 s/h. 
CYGNUS 

PO Box $7825 

Webster, TX 77898 

(713) 486-4163 


ZORK! MAPS & HINT BOOKS 

MASTER THE WORLDS of ZORK 1, 2, & 3, 
STARCROSS, ENCHANTER, WITNESS, SUS- 
PENDEO, PLANETFALL, INFIDEL, DEADLINE, 
SORCERER or ADVENTURE with our Multi-level 
and Encoded maps and hints $7 50 ea , or 3 for 
$21! (Check, M/O of Visa, M/C # & Exp. Cate). 
Designed BY players FOR players. Accurate, 
Humorous FAST delivery! 

BROKEN TIMBER PRESS, Dept P 

Box 268t 

Shawnee Mission, KS 66201 

(913) 722-2464 Evenings Sun.-Thurs. 


TRIVMANIA GAME 

Classic tnvia game for IBM PC & compatibles 
Features 6,000 questions in two skills levels, six 
Categories, 1-6 players, statistics, adjustable 
timer, game saves Ail play Is done on the com- 
puter Order now for Xmas $5995 + $2 p&h. 
Colo res. add 3 5% tax. M/C, VISA accepted. 
STAR SOFTWARE INC. 

3903 South Espana St. 

Aurora, CO 60013 

(303) 699-7353 


SOFTWARE 


GAMES 
EDUCATIONAL 


OEFINITION MANIA 

A simple but effective & challenging muttipte- 
choice word game aimed at an adult audience 
but helpful for high schoolers. Features: color, 
sound, quips, score, playing options, 600 word 
dictionary, (Amer or Can.), documentation. Any 
PC, DOS, BASIC, 1 dnve. An excellent gift idea. 
$39.95. Entertaining! U.S. Inquines. 
FACILEWARE 

61 Fourwinds Rd. 

London, Ont., Canada N6K-3L1 

{619} 473-5812 


BAR COOE GENERATION SW 
Create BAR CODE labels with Olt 84, 92, 92. 
Epson X Trilog printers. interactive pack. Prints 
39, 93, 12 of §, 2 of 5, Codabar & UPC-A sym- 
bologes on 1-3 up label stock Inc./Dec. OCR 
interpretaton—meets LOGMARS reqmts. CPM- 
86, PCDOS—for t8M PC/XT, COP MPC, other 
compatibles $300 Dealer pricing available. 
DATAFLOW TECHNOLOGIES, INC 

8422 Beltona La., Suite 303 

Towson, MD 21204 

(301) 296-2632/666-2366 


OVORAK KEYBOARO SOFTWARE 
Want a Dvorak Keyboard for your IBM PC? Sure- 
Stroke transtates keystrokes, gives you Dvorak 
Typing Coach, transter letters for key tops, man- 
ual, setf-motivation audio cassette Works with 
Lotus, dBase, WordStar, ete. Stop hunting and 
pecking—Stroke the Dvorak today! $95.00 plus 
$4.00 shipping, Visa/MC AMEX or check. 
SEASONED SYSTEMS, INC. 

Box 3720 

Chapel Hill, NC 27515 

(800)334-§531, (919) 967-5818 


RENT PUBLIC OOMAIN SOFT/W 
Rent our PC Disk Libraries tor 7 days and copy 
them yoursell, Hundreds of usefut business, 
games and utilities FREE FOR THE TAKING! 
IBM-PC S1G-Volumes 1-200 $200 00 
IBM-PC “BLUE” 1-§9 $6500 
Rentatis for 7 days after receipt, 3 days grace to 
Telum Most credit cards accepted. 

NATIONAL PUBLIC DOMAIN 

SDFTWARE CENTER 

1833 Avohilt Orive 

Vista, CA $2083 

(619) 941-0925. Info (619) 727-1015 24 hr. 
orders. 
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CHURCH AOMINISTRATION 
COMPUCHURCH™ Excellence At Low 
Cost Superty Software For ALL Of Your Church 
Admin Congregation Mgl . Contnbution Mot , 
Ledger & Word Processing Available For Most 
Micros—including IBM PC, DEC Rainbow, Ra- 
dio Shack fi/fV, Tandy 2000, Corona, Sanyo and 
Zenith, Hardware Availaole Dealer Inquines 


Invited 

MICROCOMPUTER TECHNOLOGY 

& SOFTWARE, INC. 

$17 Hospital Drive—P.O Box 596 
Flond; 














































18M COMPATIBLE SOFTWARE 

Save 80 to 90% off retailer's markup on a large 
selection of popular IBM compatible software 
Titles such as VOLKSWRITER, DBASE MULTI- 































SHOP CHEAP—EAT SMART 

@ COUPONOMIZER—Save more money wilh 
your discounl coupons and rebates 64K 

@ DIET ANALYZER—Pertect for weigh! control, 
menu and special diets 126K $49.95 
€a + $250 s/h Requires 1 diskette dnve, 80 
column display and prinier Immediale ship- 
ment, 2 week money back snai A/E, M/C, VISA. 
NATURAL SOFTWARE, LTD. 

7 Lake St STE 7E 

White Plains, NY 10603 

(800) 626-2511, (914} 761-9329 in NY (collect) 
















35mm SLIOE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
fhles produced on the IBM PC into brilliant 35mm 
color shdes wilh color resolution 400% better 


presentation COMPUTER SLIDE EXPRESS $6/ 
shde $30 minum order 
VISUAL HORIZONS 










Graphics subroutines thal run under MS/DOS 
In PASCAL, C, ASSEMBLER, FORTRAN, BASIC, 
and APL+. Supports color & monochrome 
Qraptycs devices & can be graptucs inlertace to 
applications. Lines, arcs, cwcles, dithering, pal- 
terns, etc. can be created World coordinates, 
fonts, image compression & animation features 
inc. 
























Tacoma Park, MD 20912 
(301) 270-0240 


























GRAPHIC PRINTER SUPPORT 
Atlast IBM-PC graphic character support for your 
dot matrix panter Use the PrtSc key lo produce 
Quality scaled dot matrx reproductions of your 
display on your Epson, IBM, Okidata, IDS, Cen- 
tronics, DEC, Anadex, Datasouth, Gemini, T] 850, 
Rileman, Toshiba, NEC 8023, or C Iloh printers. 
It your printer ts not listed, let us know and we 
will sLpport it GRAFPLUS 1s now available for 
all versions of PC or MS-DOS and will operate 
with IBM and Hercules graphics boards, Tech- 
mar, and Hercules graphics boards Technoio- 
ares, Inc $49.95 

JEWELL TECHNOLOGIES, INC. 

4451-53rd Avenue Southwest 

Seattle, Washington 96116 

(206) 937-1081 


ARTPAK™ ORAWING/ANIMATION 
Creale exciting & colortul animation for store 
displays, cartoons, educational shows & demos 
using ARTPAK Make a bid fly! Or a man jump! 
Inc! a complele drawing board probably Ihe 
easiest to use graphics program available. Many 
special effects. You can even add music! 128K/ 
CG crd $99 Ask aboul color pnntng See our 
full page ad ‘his issue 

PatSottware Corporation 

6100 Barrows Dr 

Los Angeles, CA 90048 

(213) 259-9659 


FORTRAN/PASCAL PEN PLOTS 
PLOTMATIC Complete support for H-P. IBM, and 
HI pen plotters All prmilives available as sub- 
toutine/procedure cals PLUS total 20 plotting 
support package Interlaces with GRAFMATIC 
Specify compiler (version number) and plotter. 
$135 P otmatic from Micro-compal ibies 
Microcampalibies, Dept. P 

11443 Oak Leal Or 

Silver Spring MD 20901 

(301) 533-0683 


PRINT SCREEN 

Prints reverse video, undertming, high and low 
intensities and all 256 characters for IBM PC text 
screens Graptuc screens can be prinledin a va- 
nety of sizes, vertically or honzontalty A vanety 
of printers are supported The license price for 
PRINT SCREEN ts $50 00 





DOMUS Software Limuted 
251 Cooper Street 
Ottawa, Ontano K2P 0G2 
14613) 230-6285 


FONT GENERATOR 

Quickly and easily create fonts-then download 
them lo Ihe printer Supports the OKIDATA (92 
& 93) TOSHIBA 1351, or the EPSON LO print- 
ers. FONTGEN ($125) wilt run on either mono- 
chrome or graphics screen. Ready fonts ($25) 
are available FONTGEN runs on IBM PCs and 
most conpatibles 

HAC, Inc, 

216 Whalen Sireet 

Bronx, NY 10471 

(212) 796-4534 
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FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen graphics): 70 Microsoft 
FORTRAN/PASCAL (3.1, 3.2) IBM 2.0 or OR 
FORTAAN callable subroutines. Professional 
graphics power backed by a 100 pg. user man- 
ual 5 packs in one general utility, 2-D imterac- 
tive, total 2-D plot support, 3-0 plots, 3-D sold 


graphics capabilities. Interface w/GRAFMATIC. 
$135 Both $240 00. 
MICROCOMPATIBLES 








FREE OEMO OISKETTE! 
Tum your computer into a vatuable ally in 


when ordering Ihe Master Control Diet and Ex- 
ercise Program, PCr version now available (128k, 
80 column monitor). 

HEALTHWARE 

2300 Round Rock Ave . Suite 209 

Round Rock, Texas 78664 

(512) 244-3378 





SOFTWARE 
HOBBIES 


ASTROLOGY SOFTWARE 

We have everything trom high-accuracy caicu- 
lation packages for professional astrologers to 
programs Ihal print multipage natal, forecast, 
tetatonship and numerology interpretahons for 
everyone These mlerpretation programs in- 
Clude a license to sell Ine copynghted text output. 
AGS SOFTWARE 

BOX 28, Dep! C 

Orleans, MA 02653 

(617) 255-0510 


THE GAROENER’S ASSISTANT 

Have your IBM PC or PCjr tayout your garden, 
and suggest plant/harvest dates and quantities 
lobuy and plant Select trom over 50 vegetables 
of add your own. Garden layout is produced on 
your screen where you may use commands to 
modify the tayout. Oplional printer output. Gar- 
den(s} may be saved fo disk IBM PC and PCjr 
with one disk drive $45 00 (Also available for 
Apple Il series and C-64) 


STAMP COLLECTORS 


SOFTSTYLE, INC. 

7192 Kalaruanaoie Hwy., Suite 205 
Honolulu, Hi 96825 

1(808) 367-5600 


THE AGENCY MANAGER™ 


Designed by insurance professionals for inde- 
pendent 








main menu and HELP leature IANS. 1BM-PC, 


CP/M, Turbodos 
APPUED SYSTEMS 
Pauhng 
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screen editor. The only full FORTH 6088 Assem- 
bler. See our ad this tssue, 

QUEST RESEARCH, INC. 

303 Willams Ave 

Huntsville, AL 35801 

(800) 558-8088 or (205) 533-9405 


COMPATIBLE LANGUAGES 


|, IR, 4, 12 Send for free brochures. 
ALCOR SYSTEMS 

13534 Preston Rd., Suite 365 

Dallas, Texas 75240 

(214) 494-1316 


PASCAL FOR THE PC: 

EXAMPLES PLUS & PLUS TWO 

Jato Inc. now offers diskettes with over 600K 

bytes of usetul info about IBM Pascal 1 & 2 plus 

info on DOS 30 More than 120 sample pro- 

grams. Save time and effort, we have found the 
and documented the solutions Avail- 

able for $30 each or both for $48. (CA add 6%) 

or $300 (refund with order) tor complete 

descnption. 

JATO INC. 

24861 Alcia Parkway, Suite 272-8 

Laguna Hills, CA 92653 


BETTERBASIC 
@ STRUCTURED LANGUAGE WITH BASIC 
TAX 


SYN 

© EXTENSIBLE-CREATE YOUR OWN 

KEYWORDS 

 MODULAR-PROCEDURES CAN BE GROUPED 
TOGETHER INTO LIBRARY MODULES FOR 
HIGHER 


HER PRODUCTIVITY 
@ UTILIZES FULL PC MEMORY CAPACITY 


(640K) 

FULL SUPPORT FOR GRAPHICS, COMMU- 
NICATIONS, ANO SCREEN FORMATTING. 
$199, 8087 MODULE $99. RUNTIME SYS- 
TEM $250, SAMPLE $10. 

SUMMIT SOFTWARE TECHNOLOGY, INC. 

PO. BOX 99 BABSON PARK 

WELLESLEY, MA 02157 

(617) 235-0729 


ATL $150 

RIL is a Relocatable Threaded Language which 
adds the advantages of relocatabulity to the power 
of FORTH. Its decompiler allows the editing of 
any high level word directly from RAM, eliminat- 
Ing the need for screens. Words may be sede- 


(616) 897-5672 


SOFTWARE 


MAILING 
PROGRAM 


FOR EVERYONE 

INNERVISIONS MAILER A powerful mailing 
system for labels, form letters, and directones. 
Multi-tevel sort/setect $49 00 

ELECTRAFILE: A user-defined list manager, let- 
ter merger Imports & exports ASCil file. Func- 
bons too numerous to list here $99 
INNERVISION MICROSYSTEMS, INC. 


MCBA MANUFACTURING SYSTEM 

Adapted for the 18M PC using MS-DOS. inven- 
tory Management, Bull of Materials, Order Pro- 

cessing, Purchasing, Job Costing, MRP, Labor 

Performance, Shop Floor Control, Standard 

Product, Costing and Routing, Accounting. in- 

stall & support available. In use al over 11,000 

instalahons!t! 

MDM Systems, tne 

24525 Southfield Rd. Suite 205 

Southfield Ml 48075 

(313) 557-1254 


MYTE MYKE™ MANUFACTURING 
CONTROL SYSTEM integrates with BUSINESS 
SYST & features mainframe capabilites STO 
COST ... bull of matl and operations routing pro- 
wade where used, same as excepl, & projection 
capabilihes. FORECAST/SCHEO, MAP, MPP, 
Production costing, SHOP FLOOR CTAL Install 
& support avail CP/M, PC DOS, MS DOS, UNIX 
&more. 


MDS ASSOCIATES, INC. 
PO. Box 108 

Orchard Park, NY 14127 
(716) 662-6621 


TWIN OAKS mrp 2 
© Bilis/material © 22 Modules 
© Inv Control © 128K, PC, XT of AT 
© Purchasing 00S 1.0-30 
@ MRP & CRP © Hard/Soft Disk 
© Online—Reattime 


(612) 458-1604 


STRUCTURAL FABRICATORS 

PC/Cuthst takes mput from your bit! of materal- 
Detail drawing and calculates the best cutting 
combination for any length stock and prints a 
shop ready cutbng kst and scrap report Alsoan 


Blve istand, linors 60406 
(312) 349-9032 


SOFTWARE 
MEDICAL 


POS/1™ VERSION 4.0 

MEDICAL BILLING & A/R. Statements & Ins. 
forms Aging & revenue analysts with bar graphs. 
Multiple doctors, practices, insurances. Day 
sheets, recall notices, referring physicians, au- 
Git traits, ledger details. Onhne update & access 
by acct. #/name Customuzable procedure & Dx 
Codes, menu-driven, help screens PC-DOS, 
128Kb, hard desk. $2200. 

CHEN INFORMATION SYSTEMS, INC. 

3150 Almaden Expressway Suite 243 

San Jose, CA 95118 

(408) 723-2343 


CompuMedic™ 


PC * CLAIM 
Physician's office insurance claim filing with 


PHYSICIANS PRACTICE 

1810 South Lynhurst, Suite 0, 
Indranapolis, Indiana 46241 

Inthe Continental US call (800) 428-3515 
Indiana residents call (800) 792-3525 


DRUG INTERACTIDNS 


MUSIC 


TUNESMITH/PC™ 

Now you can make GOOD MUSIC on any IBM 
PC! It's easy with thes amazing Music Develop- 
ment System—there’s an ON-LINE TUTOR to 


editor, 10 SAMPLE tunes to educate and enter- 
fain Requires 96K, 1 drive, 80-column display. 
Introductory offer $49.95 (plus $5 shipping). 


Unipeacaa 3% 





DATA STRATEGIES, INC. 
332 Juniper St, Suite 210 
Escondido, CA $2025 

(619) 489-9218 


THRESHOLD 

120 programs tor A/R. office management, clin- 
wal stuches, referring physician reports, elec- 
tronc claims submission Includes. on-line help, 
full security with audit trails, patent name on- 
entation, $3,900 FREE REMOTE DEMONSTRA- 
TIONS AVAILABLE. Requires hard disk, 256K, 
O0s. 

PHYSICIANS PRACTICE MANAGEMENT, INC. 
1810 South Lynhurst Drve, Suite 0 
Indianapolis, Indiana 46241 

in the continental US. call (800) 428-3515 
Indiana residents call (800) 792-3525 


BLACKHAWK DATA CORPORATION 
307N Michigan Ave 

hicago, IL 60601 
VISA MC/AMEX: (800) 328-5727 ext 131 
in Minnesota (600) 742-5685 ext 131 
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MAINTENANCE & INSPECTION 

An easy-to-use computerized method to orga- 
nize, operaie, and control an effective preventive 
maintenance system. Applicable to any type of 
business or industry. Full screen input and dis- 
plays, plus function key help command Main- 


PENGUIN COMPUTER CONSULTANTS 
P.O. Box 20485 

San Jose, CA 95160 

(408) 997-7703 


SOFTWARE 
REAL ESTATE 


REAL ESTATE TOOLS 1 

Gver 45 powertul, easy-to-use, menu-driven 
analyses of mortgages (regular, ballon, GPM, 
constant principal, wrap), teases, construct. 
Loans and vanable/grouped cash flows plus 
amortzations Computes IRR. NPV, FMAR, pnce, 
ports, yeld, etc For IBM PC/XT /compatibles, 
126K, 20S drives. 228-page manual $299. 
ANSONN SOFTWARE INC. 

2801 N. Surrey Drive 

Carrollton, Texas 75006 

(214) 446-4340 


EZ-RE INVESTOR TEMPLATES 

Complete analysts package for the Real Estate 
Investor. For Equity Share, Rent House, Apart- 
Tents, Warehouses, and Office Bulldings. Five 
mortgages can be ARM FHA2M4S5, amort, de- 
ferred int or int only Ten year projecton of cash 
flow, deduchons, sell price, tax at sell, gain or 
joss per year, and after tax IRR Expenses, int, 
tent, and appreciation adjust annually Also 45 
year loan amortizabon template. Prof report. Re- 
quires LOTUS 123 and 256K. $50 PPD. Money 


BIT-LOCK® SECURITY 

Guard your valuable software trom PIRACY. Our 
inexpensive security systom protects you from 
lost profits. Copies will only operate with a BIT- 
LOCK device attached. BIT-LOCK’s powerful 
multi-layered security has proven its effectve- 
ness on IBM PC/XT, TRS-80, Apple and com- 
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MATRIX 100 
Powerful Matnx operations with single state- 
ments in (BM PC BASIC. Perform multiple 


4151 Middlefield Rd , Suite 215 
Pato Alto, CA 94303 
(415) 424-9499 


Searchtit 
Version 2.1 stores & searches bibhagraphic data 
Retneval based on key word Index. title, author, 


entry Publication-quality bibkographies 
Sorted output Any 00S. AT-compatibte. 
$249 50. Send $10 for demo disk. 

MEDISOFT, 


1595 Soquel Or #350 
Santa Cruz, CA 95065 
(408) 476-7106 


SOFTWARE 
SERVICES 


TAPE TO DISK CONVERSION 

Convert any 9 track magnet tape to or irom aver 
200 formats including 3¥%°, 5%", 6° disk for- 
mats and word processors. Formats available 


NEIR, (05/6 and 200 more Disk to disk conver- 
srons also avait Cail for more wnfo. 

PIVAR COMPUTING SERVICES, INC. 

47 'W Dundee Rd 


Wheeling, Ithnos 60090 

(312) 459-6010 

a, eee 
SOFTWARE 


SORT 


OPT-TECH SORT/MERGE 
Extremely fast Sort/Merge program for the IBM- 
PC. Can sort or merge multiple files contasneng 


other teatures. Now also sorts dBASE I files! 
Compare before you buy any other Write or call 


INTERNAL SORT FOR BASIC 

NSORT—A FAST & easy to use quicksort sub- 
routine written in. C & assembler, CALLable trom 
BASIC. Sorts an unlimited number of records in 


the language. . 
& Interpreted, all DOS versions $49 95+$2 50: 
s&h MC/VISA/CHECK PA. +6% tax. 


SPREADSHEET 


FORMAT 1-2-3 
Loads ANY data into Lotus“! 
© 1-2-3 and Symphony™ Utility! 
© Communication for E-MAIL! 
@interactve and Batch 

Free program update 

@ On-line heip system 

© FAST-FRIENOLY-FLEXIBLE 

@ Runs on PC, XT and lookalikes 
DOS 20 wih 64K, 1 drive 
$150, Chk /MC/VISA 
RELIABLE SOFTWARE 

Box 849 

Manna, CA 93933 

(800) 235-6646 ext 581 (Nat) 
(800) 235-6647 ext 581 (CA) 


LOTUS WITHOUT FLOPPIES! 

Run Lotus 1-2-3 on XT's and compatible fixed 
hard disk systems without a floppy in the A: drive 
THE FIX i$ a manually installed or autoexecut- 
able program that saves wear and tear on your 
valuable Lotus System disk and toads 1-2-3 
faster; $34 95 + $5 Shipping & handling. THE 
FIX is now available for Symphony, too’ 

BLUE HERON PUBLISHING CO. 

8350 Lincoln Avenue 

Skoloe, Iffinots 60077 

(312) 676-1080 


1-2-3/SYMPHONY TEMPLATES 
MAKE INSTANT USE OF YOUA 
LOTUS SPREADSHEET 

1. 1984 Federal Tax Caiculator 

2. Personal Accounting System 

3. Personal Mailing System 

$35 ea -2 or more on one disk $30 ea VISA/ 
MC 30 Day money Back Guarantee ORDER 
TOOAY! 

EASY-AS .... INC. 

Suite 402, 36S. Chartes Street 
Balto, MO. 21201 
(301) 539-5540 
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SOFTWARE 
STATISTICS 


SIGSTAT 

SIGSTAT includes over 30 programs ol the BMO- 
Slatistical senes, plus many advanced new lea- 
tures Mainframe capacily (up to 80 var) for 
uni—(eg ANOVA, regression) + multivanate 
(eg canonical, factor} analyses, time-series, 
multidim scaling, crosstab plots and much 
more 8087 support opt 256K, DOS, $595 
SIGNIFICANT STATISTICS. 

3336.N Canyon Road 

Provo, UT 84604 

(801) 377-4860 


NWA STATPAK 

Power{ul data manipulation utilities ASCitdata 
Structure tor intertace to databases word pro- 
cessors, etc Statistical lunctions include prob- 
ability, descriptive statistics, regression and 
correlation, non-parametrics, distribution tunc- 
tions, means testing survey data analysis, & 
ANOVA $495 

NDRTHWEST ANALYTICAL, INC 

520 NW Davis S! 

Portiand, OR 97209 

(503) 224-7727 


ELF-THE STATISTICAL PKG. 


Reads & writes Vist-Caic SuperCatc Mulliplan ) 


dBase Wi, el Does Factor Analysts, Principal 
Components, Discriminant Analysis, Stepwise 
Regression, ANOVA (1 & 2 way), correlations 
probabililies t-Test, crosstabs, Frequencies 
Transformations, permanent Oalabase, and 
more MC/VISA 

THE WINCHENDON GROUP INC 

PD Box 10339 

Alexandria, VA 22310 

{703} 960-2587 


CRISP 

CRunch Interactive Statistical Package otters a 
Comprehensive set of slatistical procedures and 
Gata management facilities Very easy to use Call 
us, Twecan |help you we Illell you, and maybe 
be able to sugges! some alternatives $495 
CRUNCH SOFTWARE 

2547-22nd Avenue 

San Francisco, CA 94116 

(415) 564-7337 


SOFTWARE 
STOCK ANALYSIS 


FIVE FORMAT WAVE 

A powerful stock market timing system New 
technical Analysis technique exploits the most 
accurate timing indicators Updates quickly and 
easily Generates long term Buy and Sell signals 
with amazing accuracy Hardcopy reports Reg- 
istered with Ihe Securilies and Exchange Com- 
mission ForIBMPC XT, jr andcompatibies $129 
check, VISA/MC Send for tree details 

FINAL ANALYSIS 

PD Box 3631-A 

Langley Park MO 20787 

(301) 445-1371 


WALL STREET WINDDW 

© Integrated stock pkg with extensive TECHNI- 
CAL ANALYSIS-maoving avgs , stock compat- 
4Sons, rendlines, relalive strengihs & more 

© Details hi-tes GRAPHS, avai! in four COLDRS 
using COLORPLUS board 

© SPREADSHEET mnterface for portioko updating 

@ AUTOMATIC access to DOW JONES, histor- 

cal & current quotes 

@ AUTORUN using saved keystrokes, $395, 
DEMO-$10 00 

R&D SDFTWARE ASSOCIATES 

PO Box 2727 

Reston VA 22090 

(703) 476-6597, 950-1088 (pause) 800-123 


SOFTWARE 


STRATEGIC 
PLANNING 


EXPERT CHDICE® 

Fol executives al afl levels of management sira- 
tegic tactical and operational Supports com- 
plex decisions based on objective and subjective 
information aboul criteria and alternatives Uses 
Strategic planning arbitration, resource alloca- 
tion employee evaluation and R&D planning 


Dss. 


Decision Support Software Inc 
1300 Vincent Place-Dept C 
McLean VA 22101 

(703) 442-7900 

(800) 368-2022 


SOFTWARE 
TAXES 


TAX PLANNING TEMPLATE 

A diskette to be used with 1-2-3, of Symphony 
User can toggle between 1983 & 1984 compu- 
faons incl both years tax lables Computes 
state income taxes 256K req Flexible, menu- 
Gnven Follows IRS forms by kne number & mel 
1040 Sch A, 8. C D. E.G, W, SE, forms 2119, 
2441 3468, 6251 $75 

PERSONAL TAX PLAN “-PERMAR & ASSOC 
1125 Sunnyhills Road-Dept PCM 

Daktand Ca 94610 

(800) 443.0100 X644 


PROTECT YDUR TAX DEDUCTION 
AutoLDG—an automatic computer time log re- 
qQuited under 84 Tax Aci Record all usage of your 
computer You define the categones and AutoLOG. 
lakes care of all the rest Only $4995 Call or 
write 

MicroClear Inc 

342 Madison Avenue 

New York, NY 10017 

(212) 867-0484 


TURBDTAX™ 

Fullteature Fed income tax preparation & plan- 
fing sottware 33 forms, schedules, & work- 
sheeis FAST! Catculates fully cross-referenced 
felum under 3 seconds WINDOWS! Operates hike 
aspreadsheet Exceeds IRS print specs Full de- 
Preciation support Much more! CA/AZ mod- 
ules avait Dec FREE update in Jan Req 192K 
$65 VISA/MC (CA tes 642% tax) + $5 S&H 
ChipSoft, Inc 

5674 Honors 

San Qego CA 92122 

(800) 621-0852 Ext 355 


TAX PREPARATIDN 

1984 Federal tax program follows IRS forms and 
includes form 1040 sch A-G R, RP SE & Wand 
forms 2106 2119, 2441 3468 3903, 4562, 4797, 
4835 49524972 5695and6251 Available tor 
the IBM PC, PCyt TIPro.and DEC Rainbow with 
MS-DOS Requires 128K Pnce $99. updates 
$29 Check/MC/Visa 

DUNPHY SYSTEMS INC 

2215 Deewood Dive 

Columbus, Ohio 43229 

(614) 891-2131 


TAXTIME™ tor Lotus 1-2-3" 
(formally Tax 4-5-6) 


© 1040-REG 256K $35 
1040,A, 8. C.D,G SE (2) W 6251 + IRA EIC 


@ 1040-PRD 320K $95 

Above forms + C,E FR 2106 22102441 3468 
9903 4562 4797, 4952 & 5695 Automatic 
support statements Muti C F & 4562 All forms 
can be sent lo IRS. 


« CALIF-540 256K «= $95. 
State torms $40 S40NR, A 8. CEF D-1 G, HP, 
R.3514 3805L.N,U X, 3885, & 5805 Can be 
merged with 1040 1 512 K memory 


@ NY-201/203 256K =—$95. 
New York forms {T-201, 201ATT, plus non-res 
203, 203ATT, NYC 203, 112R 220, 250 360 


© CORP-1120 320K $195 

1120, 1120S, C 0 W 2220, 3468, 4255. 4562 
4626 4684 4797, K-1 Two programs in one 
package Available in March 1985 


@ PARTNER-1065  256K+ $195 
1065 D,F K, K-15 4684 4797 Stores nd data 
for each partner & prints K-15 Can add Stale 
into Available February 1985 


GENERAL INFORMATION 


Alliorms look like the real ones & are highly in- 
legrated tor minimum entry duplication Change 
one eniry & all others are updated in 10 secs 
Mos! are IRS/State appvd Good for tax plan- 
ning since tax tolals ate always shown on bot- 
tom screen window Extensive use of menus & 
macros ¢asy input & output Requwes LOTUS 
123/1A (tm-Lotus Develop Co) and memory 
listed Annual updates $45-$75 


TAXTIME “by Austin Scientific, inc 
1259€1 Camino Suite 2608 
Menlo Park CA 94025 

USA (800) 227-2634 » 998 

CALIF (800) 772-2666 ~ 998 


TAX CALCULATION WORKSHEET 
OWN DR USE LOTUS t-2-3 or MULTIPLAN? 
Then use ther power to calculate YOUR taxes 
We have spreadsheets thal compute personal 
1984 taxes using ALL possible methods allow- 
inga chore ol the most favorable Includes 1040/ 
A Sch A8 DG,RRPW,2106 2910,2440 2441, 
3903 and 5695 All for $29.95 WilhC,E.SE, 3468 
4562-$39 95 

ComSys Inc 

66 Blackberry Road 

N Attleboro MA 02760 

(617) 695-1967 


INFD-TAX 84 

Tax preparaton & planner Eas! IRS lacsimie 
tnpul screens instantaneous Assembler |/D 
Automatically computes totals and calculates tax 
Print IRS approved torms or to IRS pre-printed 
forms Individual ($95) Preparer s ($225) Pre- 
parer s generates cover tetler and labels Try out 
Demo ($10) 

COMPUTER REALTY SYSTEM INC 

5712 Magic Mountain Orive 

Rockville Maryland 20852 

(301) 468-1055 


IBM/PC 1-2-3 TAX TEMPLATE 

1984 1-2-3 Tax Template Easy-to-use Runson 
256K Two options First includes Form 1040 
SCH A-E G R&RP SE, W Forms 2106, 2441 
3468 4562. 5695 $18.00 Second incls above 
plus SCH F Forms 2119 3903 4136 4684 4835 
4952 4972 $2300 immediate Detvery Money- 
back tt returned within lwo weeks 

SIRON-TAX 

13445 SW CRESMER ORIVE 

Tigard Or 97223 

(503) 655-2743 


TAX PREPARATIDN TEMPLATE 

1984 Federal tax template tor use with Lotus 1- 
2-3 Follaws IRS forms & schedules Readily 
understandable WRITTEN DOCUMENTATION 
prepared by former IRS ATTORNEY-CPA ex- 
plains tempiate includes tax checklists of in- 
Come & deduction items, examines frequently 
asked questions and lax issues relaling to spe- 
cihic ine tems $99 Visa/MC/Chk 

1-2-d TAX MISER 

PO Box 620835 

Littleton, CO 80162 

(303) 972-0539 


SOFTWARE 


TERMINAL 
EMULATION 


BURRDUGHS HANDSHAKE 

AN ALL SOFTWARE Burroughs MT9 83/TD 830 
terminal emulator HANDSHAKE allows PC of 
Compatible microcomputer to communicate wilh 
existing Surroughs host programs Also trans- 
ters lies between the host and microcomputer 
disk storage concurrent wiih dialogue installed 
worldwide 

SOFTWARE CLEARING HDUSE 

771 Neeb Road 

Cincinnat: DH 45238 

(513) 451-6742 Telex 24-1665 
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BLUE LYNX 

Replace your dumb terminals with smart PCs and 

XTs, TECHLAND SYSTEMS is the nation’s lead- 
communications with 


ing synchronous company 
over 6,000 BLUELYNX’ mstalied. The BLUE- 
LYNX hardware/software product emutates the 
5251/12 for the $/34, $/36 and $/38. Now 
bundled with AutoLynx for unattended opera- 

tion ... only $745. BLUELYAX 3276 or the larger 
43x: and 30x maintrames, both SOLC and BSC 
versions, now comes bundled with Data Reader, 
a utility that faciitates the formatting of host files 
into Lotus 1-2-3, dBASE, etc... only $795. Printer 
and up-and download support available with 


ia 


TECHLAND 


SYSTEMS INC. 
TECHLAND SYSTEMS, INC. 


25 Waterside Piaza 
New York, NY 10010 
(212) 684-7788 


SOFTWARE 
TRAINING 


THE AUTHOR® & AUTHOR PLUS 
THE AUTHOR® is a flexible, reliable, COM- 
PUTER AUTHORING SYSTEM Its ease of use, 
automatic branching, complete record keeping 
& thorough documentation make it a proven 
winner. THE AUTHOR PLUS™ combines all of 
these features with GRAPHICS, expanded use of 
function keys, and full screen editing & entry. 
RAPTOR SYSTEMS, INC. 


ATHENA COMPUTER WISDOM 
Athena Software Training activates your IBM-PC 
to capacity Progressive Video tapes and inter- 
active guide books facilitate personal learning on 
programs such as A:Base 4000, The Word, State 
of the Art General Ledger and Symphony. Ath- 
eng delivers a converent, affordable and sim- 
ple solution to software understanding Accept 
the wisdom of Athena Available in VHS, Beta or 
x. 

VIDEO LOGIC 

18830 SE 114th 

Clackamas, OR 97015 
COLLECT (503) 657-7942 


2231 
(800) 368-3342 or (703) 683-9414 in DC area 


SOFTWARE 
UTILITIES 


SYMBOLIC OEBUGGING 

The Mytstar SD Program enhances IBM OEBUG 
Program using the same command structure. 
Use symbol names, mathemabeal expressions, 
Batch Files, on-tina help, muit-command ma- 
cros, and loop structures. Makes your job eas- 
ter, for PC-DOS 11, 2.0, 21 128K RAM munimum, 
$125.00 check, money order, MC or VISA. 
MYLS“AR ELECTRONICS, INC. 

165 West Lake Street Dept. 120 

North Lake, IL 60164 

(312) 562-7400 


COPY PROTECTION BY MSD 
The ULTIMATE diskette copy protection system 


{tve) Pascal, P-System, dBASE fl and stand-aione 
systems. Customized systems also available 
Requires 64K, two disk dives. 


(312) 377-5151 


ant dl W DISKS 
PADLOCK furnishes the user with a method for 
providing protection against unauthorized du- 
from DOS commands $99. 


plication ). PADLOCK 
lIdisks come preformatied with finger-print and 
serialization PADLOCK {i disks offer superior 
protection Ask about our fast data encryption 
product All work with hard disk, EXE/COM files 
and all DOS versions. MC/VISA. 

GLENCO ENGINEERING 
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SCREEN DESIGN MADE EASYI! 
Screen Generator and Processor for BASIC pro- 
Grammers, This package combines a Screen 
Painter for creating and modifying screens and 
Macro Language and Compiler for quicker cod- 
ing and testing Features COLOR, field vari- 
ables, complete mput editing, line drawing. For 
BASIC, BASICA, and BASIC Compuer users In- 
cludes manual and reference card. $99.95 VISA/ 
MC accepted 


BasieWindow" 


G. FREEMAN & COMPANY, INC. 
15 Albin Road 

Stamford, CT 06902 

(203) 327-9868 


SCREEN MANAGEMENT SYSTEM 
SMS ts simply the best utility available for de- 
‘Signing, using, and saving color/monochrome 
screens GOSUB's are supplied in BASIC to in- 
put, output, and edit screen data fields. Loads 
of extra fealures nee 
years, winning many awards for programming 
excellence Pnce $195, demo $50, Manual $10. 
VISA/MC, PC/XT/PC j1./64K/1 Disk 

ONA SYSTEMS, INC. 

P.O Bax 1424 

Saginaw, MI 48605 

(517) 793-0185 


Hard Disk DIRECT ACCESS™ 

The ULTIMATE utility for ein hard disk user Ol- 
RECT ACCESS 1s a powertul hard disk manage- 
ment too! Organizes your software programs into 
a “user defined” menu system Fealures attrac- 
twe screen display, rapid access into an appl- 
Calion using a single keystroke & easy to leam. 
Aiso handles batch files & complicated DOS 
commands. Order today. Only $59.95 + $2.50 
stupping MC/VISA. 


== 
DELTA TECHNOLOGY 


DELTA TECHNOLOGY 
PO Box 1104 

Eau Clawe, Wi 54702 
(715) 832-0958 


COPY IIPC 

COPY fl PC backs up protected & unprotected 
software, with verification, Available memory is 
fully utilized to mmumize disk duplication time. 
Also includes a drive speed utility that can pin- 
Point dnve problems. For IBM-PC, $39.95 + $3 


CENTRAL POINT SOFTWARE, INC. 
9700 SW Capitol HWY #1008 
Portland, Oregon 97219 

(503) 244-5782 


BACKUP RESTORE 
Backup database or other files from a Winches- 


Selectrve file backup ‘restore e Database backup/ 
testore © Compression reduces space required 
tostore data Requires (6M PC/XT or clone with 
128K RAM, one diskette drive and Winchester 
disk To order use MC/VISA or send $99 to: 


AWARD SOFTWARE, NC. 
{290 orm Marea Crus Avornaa (08 Gatos CA 98030 


AWARD SOFTWARE INC 
236 North Santa Cruz Ave 
Los Gatos, CA 95030 
(408) 395-2773 


FULL CONTROL FROM BASIC 

Cut development time, add speed & power to 
your programs w/NLIB A hbrary of assembly 
language sub-toutines callable from BASIC: ex- 
ecute COM & EXE files, save & restore areas of 
the screen, clear & scroll windows, much more! 
Add DOS tunctons to your menus Creale fast 
help screens Unhmuted uses All OOS versions. 
5 agen MC/VISA/CHECK. PA + 

tax 


NATIONAL SOFTWORKS 
65 East Ekzabeth Ave 
Bethiehem, PA 18018 
(215) 867-4800 


DOS PATH Command for Data 

Now Lotus 1-2-3, dBASE ll, WordStar and most 
others can access data files no matter where they 
are located! Works with hard disks and floppies. 
OPATH is a system stay-resident function that 
allows you lo organize your disk any way you like 
Includes a screen-onented maintenance utility 
& 2 60-page manuat. DOS 2.0/compat. $25. + 
$2 shipping & handling. 

PERSONAL BUSINESS SOLUTIONS INC. 

PO Box 757 

Fredenck, MD 21701 

(301) 865-3376 


PERSONAL COPIER™ 

Personal Copser copies EVERYTHING! and, our 
monthly trade-in offer GUARANTEES that you're 
up to date with new and ever changing protec- 
tion methods Fully automatic with easy-to-use 
two-step graphic screen instructions. .. anyone 
can use it. Every IBM PC user should have one. 
$39.95 + $3s/h. M/C, VISA. 


Opler 
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THE SCREEN GENERATOR v3.0 

it you can't display a FULL COLOR data entry 
screen with up to 200 values and process it for 
Add, Update, Delete or Inquiry in LESS THAN TEN 
Basic or Assembler stalements, then YOU need 
the NEW SCREEN GENERATOR v 3.0. Total 
screon management and data entry processing 
for the Novice to the Professional. $125. 

+S SYSTEMS 

PQ. Box 643 

Drexel Hil, PA 19026 

(215) 449-2754 













































CopyWrite 
CopyWnite backs up IBM PC software We have 
not found anything that we can't copy. Copy- 
White ts revised monthly to keep up with the lat 
est in copy protechon, and comes with a trade- 
in offer. tt needs an IBM PC, 128K and one disk 
dre, but can use more memory or another dnve. 
SSOUS Check/Credit Cards. U.S. Inquines. 
QUAID SOFTWARE LIMITED 

45 Chartes St. East 

6th Fir, 

Toronto, Ontano Canada MY 1$2 


SYMD: SYMBOLIC DEBUGGER 
SYMOD simplifies debugging by utilzing source 
symbots and line numbers. SYMD also lets you: 
Display test program output on separate Flip- 
screen. Exammne/change real numbers; Assign 
permanent breakpoints, Backtrace instruction 
sequences, Profile your program to find hot spats. 
And much more. Priced at only $125. 

D+V SYSTEMS 

400 Amherst St. 

Nashua, NH 03063 

(603}881-7140 


MATIS, A NEW GENERATIDN 

70. assembler sub-routines used as BASIC com- 
mands, also callable from C and PASCAL. Fea- 
tures. window display, data scrolling, easy 
drawing commands, totat control of video attn- 
butes, screen loading and saving to disk, printer 
utility, demo program. 170 page manual, $150. 
$2.50 shipping. CA res. add 6.5% tax. VISA/MC 


San Franciseo, CA 94102 
(415) 397-4666, 


3%6 


HIBM USES CPM DISKS! 
Unvlorm lets you run CPM disks in your IBM B: 
Greve while running any DOS 2.0 program. Read 
and write to the CPM disk directly or convert files 
to IBM format. Over 70 formats, also &" and 96 
TPI. 1M PC, XT, AT Call for details. Next day 
shipping. Dealers invited. $64.95 + $5 S&H. 
Aniform by Micro Solutions. 
BLUE HERON PUBLISHING CO. 
8350 Lincoln Avenue 
Skokie, Iinois 60077 
{815) 895-5602 


DH-WINDOWS FOR C 
Powerful window function library as easy to use 


ications. 
overhead MS C, Lattice C, C86. $74.95. Demo 
tacoma 


Concepts 
125 Main Street, suite F 
Bay St. Louis, MS 39520 
800 824-3609 


DDCUMENT COMPUTER USAGE 
PC-LOG—Provides 


computer session Menu-driven utility program 
Provides 2 user-selected summary of computer 


(313) 360-1026 


DIR-X: DiRectory eXtended 
Works lke the DOS “DIR” command but does 
more: SEARCHES/USTS directones for file- 
frames containing ANY CHARACTER STRING you 
specity Searches all sub-directones on a hard 
disk. Great for hard disk mamtenance and house- 
keeping! PREDICTS how much space your files 
will occupy on floppy disks. For DOS 2.0 or 
greater. $35.00. 30 Day money-back Guaran- 
tee MC/VISA/Check accepted. 
PANTHER ASSOCIATES 
At 1, 1014 Cimarron Circe 
Roanoke, Texas 76262 
(817) 379-5266 


**DIGICDN PRINT PACKAGE** 

Want SIDEWAYS printing for SPREADSHEETS? 
How about BANNER, PAMPHLET, LETTER, and 
BOOKLET printing too? Vanety of fonts Graph- 
ics characters. Character editor to MAKE YOUR 
OWN FONTS ot SYMBOLS! Quick printer setup 
program too. Easy menus, online help. IBM jEp- 
son pnnters, DOS, 128K $49.95 (PA + 6%) 
(NC. 


BLUEBOOK 


computer usage. 
“Ty peed 
Minimum system 
sequirements for 
word 


INTRODUCING TIME TRACKER 


Thrs ts a must for income tax records, billing, 

justifying additional computers, and monitoring 

. Utilizes windows and function 

keys. To get the most out of your computer you 
TIME TRACKER. 


Visa/MC/Check/COD. $21.95 + S/H 
KD Ware, Dept 30 

POB 712 

DeKalb, iL 60115 

(815) 756-6286 


NEW! SASIC UTILITIES 

Comolle Trace Compare 

AUTOCPL Precompiter. Fast compile. Saves disk 
space. Removes hne numbers. Requires 256K 
AUTOTRE Single step or continuous trace in 
COMPILED or BASIC. Break on vanabies/lines 
AUTOREM Removes and restores REMarks 
Prints program w/REMarks down nght side of 
listing AUTOCOMP Fast compare of program 
differences $49.95 each (includes RAMDXSK and 
SPOOLER) any 3 for $99.95, all 4 for $129.95; 
s/h $2 50 each. 

TIMESHARE ASSOCIATES, INC. 

10202 Robmson 

Overland Park, KS 66212 

(913) 642-7564 


SOFTWARE 


WORD 
PROCESSING 


MULTIMATE™ 

Multimate” ¢s a function key onented, menu- 

driven word processor comparable to larger 

dedicated The system offers over 100 

WP funchons and utilites including an 80,000 
speller /dictonary, merge, boder plate call- 


ity, complete users manual and adhesive color 
Coded key tabs are prowded to faciitata minwnal 
training time. A truly user Inendly system. 
SOFTWORD SYSTEMS, INC. 


Proportional spacing 
and special characters such as Greek, math and 
eee ee ow weayand 
SATELLITE SOFTWARE NTERAATIOAL 


LASER TYPE 

Laser Type rs an intelligent text formatter capa- 
ble of generating table of contents, pretace, in- 
dex, line tables for term papers, software & 
technical manuals, & books. Laser Type is highly 
command oriented with sophisticated com- 


Help screen, quick ref card, 100 page manual. 
Split screen, edit two files at once. Disk with 
Software and manual $10; registration with sup- 
port, source, and commissions $75. Shareware: 


Seattle, WA 98109 
(206) 282-0452 


MY WDRD! IS JUST $251 
MY WORD! is a WS-he word processor for the 
IBM PC/XT/JR or compatible (even Tandy 2000) 


ie SEPT | 
USERS GROUP 


USE US 

Consult PC Blue Book every issue for easy ref~ 
erence to services /hardware/software. You can 
be part of PC: Biue Book for 4 Issues for only 
‘$800. You get 7 lines of copy, PLUS a boidtace 
heading, PLUS 4 lines for your name, address, 
and phone number. Logo art $500 additional. 
Reach out to the largest market of IBM PC own- 
ets and users TODAY. Call Lois Price collect to- 
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RS# PRODUCT ADVERTISER 


DISK OPERATING SYSTEMS 


ACCOUNTING SOFTWARE 
Versa Business Senes 
Business Software Series 
Softw: 


INTEGRATED ACCOUNTING PACKAGES 
ee InfoTeam Accountant Info Designs, Inc .. . 


Macola Inc........ d 


COMMUNICATIONS SOFTWARE 
182 ‘The Odd Couple 
142 Perfect Link 


TERMINAL EMULATORS 
SmarTerm PC 


GRAPHICS SOFTWARE 
157/188 Chartmaster/Signmaster 

1M 

502 Pee 
INFORMATION MANAGERS 


SOFTWARE FOR PROFESSIONALS 


125 Software for Professionals Conroy La Pome 
Sidekick Borland International 


DENTAL/MEDICAL 

173 Health Aid 
ENGINEERS/SCIENTISTS 
331 8087 Chip 

123 8087 Math Pak 

REAL ESTATE 

164 REAP 


357 Office Writer 
= ps.Wrte 

* te 
154 ford Perfect 
WORD PROCESSORS 
su ‘Wordstar 2000 


WORD PROCESSING AIDS 
108 ‘Note Book I 


MULTIFUNCTION SOFTWARE 


193 Golden Gate Cullinete Software . 
128 Integrated 7 Mosaic Software 

527 Free Public Domain Software — Public Domain Software 
502 ‘Treasure Chest E 
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RS# PRODUCT ADVERTISER 
EDUCATIONAL SOFTWARE 
104 Tune Smuth 

110 The Runon; 
LANGUAGES 

* Fortran 

be c 

COMPILERS 

MY id Pascal comple 
OTHER LANGUAGES 

214 Better Basic 


DATA BASE MANAGERS 


Blackhawk Data 


Potomac & Pacific Engineenng . 
Potomac & Pacific Engincenng 
ent Systems Ine. 


PROGRAM DEVELOPER/GENERATOR TOOLS 
246 ‘Quickcode I 
a Pocket APL. 


TEXT EDITORS 


MULTIFUNCTION BOARD 
128 Multfunction Boards 
Mulnfunction Boards 
AST Expansion Boards 
Roo Plus II 
MultiFunction Board 
QIC-05 


VIDEO/GRAPHICS BOARD 


101 
512 a 
221 y: 4 
Hercules Computer rechnology 

Herviles (peiplasecns Technology . 


OTHER ACCESSORY CARDS 


14 QIC-06 
169 Disc Dave 


EXPANSION BOARDS 
125 Ex Units 
136 1's 3278/7994 
144 IBM AT Board 


INPUT HARDWARE 


MASS STORAGE HARDWARE 
201 PC Backup 


Disk Subsystem 


Disk Dave & Tape Backup 
Hardfile/T: Back Uj 


Qué... 
QIC Research, Inc... .... 
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=r PC-DocuMate. 


© ond BMA, AD Rignis 


The $14.95 ee 


That Puts Your Computer's Commands Where They Be 
And Your Manuals On The Shelf. 


Now, you can command new computer Durable and guaranteed. PC-DocuMate 
productivity Discover how much easier your templates are silk-screened onto durable, non-glare 
personal computer is to use when the commands are plastic to ourexacting specifications. Each template 
at your fingertips. PC-DocuMate™ keyboard templates can_ is printed on both sides and color-coordinated 
save you time and frustration. You can recallneeded tocomplement your PC. And your satisfaction 
commands, options and formats. Quickly. is guaranteed. Fully. Or your money back. 
Professlonaily designed and comprehensive.Each Save time and enjoy greater productivity. Order your 
PC-DocuMate template has been designed bya software PC-DocuMate without delay. 
expert. Commands are logically and functionally organized Lower prices for better design. With PC-DocuMates, you 
so you can get the most from your software. Andourtemplates get two-sided templates for less than a single-sided template 
are comprehensive reference aids which use both sidesto from other manufacturers, And you get a better designed 
documenta product ora system. Completely. template. Order direct or ask your local dealer. 


PC-DocuMates now available... 
IBM PC/XT & COMPAQ — $14.95 
DOS/BASIC 20 &2.1 « DOS/BASIC 1 1+ Lotus 1-2-3 « Symphony ¢ dBASE II « dBASE III « Framework 
¢ WordStar « MultiMate 3 20 « VisiCalc « Multiplan 1.00 or 1 06 « Volkswnter Deluxe « SuperCalc}« PeachText 5000 
¢ EasyWnter II « Turbo Pascal e WordPerfect « Do-It-Yourself 


COMMODORE 64 — $12.95 
BASIC & more « Calc Result « EasyScnpt « Quick Brown Fox « Do-It-Yourself 
(CBM 64 templates are printed on one side only) 


IBM PCjr, — $12.95 | 
DOS/BASIC 2 1 « MultiMate « dBASE II * Do-It-Yourself 


APPLE Ile — $14.95 
WordStar « VisiCalc « dBASE II » AppleWriter Il « Quickfile « Do-It-Yourself 
It your favorite software package is not shown here, you can order our “Do-It-Yourselt” template (which inciudes a special pen and eraser) 
and develop your own custom keyboard template 
Our Guarantee. Use your temptate tor 20 days It you are not completely satisfied return it to us (undamaged) for a full retund 


HOW TO ORDER: Send personal check, money order or MasterCard/VISA credit card information. Please add $1.50 for shipping and handling per order; 
foreign orders must add $5.00 per unit (except Canada). US funds only. Sorry, but no COD's. NC residents add 4% sales tax. Corporate quantity discounts 
available. Dealer inquines invited. And for faster service on credit card orders... 


Cail Toll Free 


1-800-762-7874 
(In North Carolina) 919-787-7703 


4 SYSTEMS MANAGSIENT ASSOCIATES 
wFied bd 3700 Computer Drive, Dept 
Raleigh, North Carolina Peas CIRCLE 441 ON READER SERVICE CARD 


‘The loltowing trademarks are acknowledged {BM Corp IBM. IBMPC/XT & PCjr Ashton-Tate dBASE II, dBase II, Framawork, intormaton Uniimited Software. Inc EasyWhniter Il, Lotus Development Corp. Lotus 
4-2-3 Symphony SoftWord Systems, Inc MulMate Microsoft Corp Multiplan, PeachTree Software. Inc PeachTaxt5000,Sorcrm Corp SuperCaic’: Liietree Software Inc Volkswrter MicroPro intemabonal Corp. 
WordStar QuikTex Quick Brown Fox, Handic Software, ab Calc Result, Commodore Business Machines, Inc  EasyScnpt, VieiCorp. VisiCalc. Appia Computer, Inc Apple Ile, AppleWnter i), Quickie, Borland. 
International Inc. Turbo Pascat Satetlita Software International Inc WordPerfect 


PC-DocuMate Is a trademark of Systems Management Associates. © SMA 1984 
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RS# PRODUCT ADVERTISER RS# PRODUCT ADVERTISER 


NETWORKING SUPT EARL SECURITY SYSTEMS 
103 Bao 
ra 


” ACCESSORIES 
= Transfer Switches 
DISPLAYS/MONITORS Mosse 
17k NEC Monitors NEC Home Electronics Inc/PC Dv Bitgisaten La Duss Defenders 
299 Princeton Graphics... 


foe Pe = VecuGU sed Ma Conc rsa 
ertecs cro 
Ee bere rere ema Qubve Keyboard Oe 
Texas Instruments .. . 2... 0... - ‘ The CRT/Ternunal Vaiet Micro Computer Accessones 
Roll Top 100 Disk File Micro Computer Accessones 
UnderCamage Keyboard 
CAL-ABCO... . 
Tosmbo  . . 
PRINTER DRIVERS .:CO|: st 
FURNITURE 
220 Computer Furniture 5 
DISKETTES 


30S 3M Dhskettes 3M Data Recording Products Div 

244 Diskettes Disk World" 

* Diskettes Diskette Connection, The pore 335 SS —————— 

147 Puy Precision Data Products. See The publisher does not assume any iability for errors or omissions in the product index, 


ATTENTION: 


IBM PCXT/aTt USERS P} REE SHIPPING 


a 
5 integrated Accounting Systems D I k ET T E q 
THAT ARE EASY TO USE! 


fest Coast"Call’ Central & east “Call” 
== ee 





1800) 621- 6221 1(800) 654-4058 


Discounts Startin: 3 Box Quantities 

















“The staff that are using it find the 1 Se 24” 
immeractive nature of the systems quite BM PCXT /AT 
to work with — to tral s-side 
eee in tn colt poacher PC DOS CP/M 86 d-acn 26° 
epost (rom ihe mareseoied of paving gas 31% 
access ‘nnical support DE = 
pachlecOne of he avandia eee iC RAINBOW aM n. 
source Is supplied: that allows the user CP/M 86 MS DOS la AM 95 
to contro! and deal with thelr own Py oo DC100A 139 ca a Pe 
sytem, The frie h working quite wal 595° per system DC300A...18% 
us. 
van Friedman, President nH 
Comporeie Dern Corp: CONTACT US Diskettes Dealer Inquiries 
THETA TODAY. 10/Box Welcomed 
eecrense For further 1 on 654-405 
(818) attose) information, call = OK, Di 
10 Sonora Ave... Suite 106 Asa Coan LAHIOMS ete. 
adobe aie aa | y m soives Only, Add 3% on orders ion On or 20 disk fi 
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Now you can 
spend six months 
on research 
without spending 
six months 

on re-search. | 


— 


Ge to the bottom of your notes 
with Notebook 11—the database 
manager for text. 


Use Notebook 11’s built-in text 
editor to take all the notes you 
want, or read in files from your 
word processor. Then, in an instant, 
reorganize or retrieve any informa- 
tion and print in any format. 


Notebook 11 manages up to 50 
fields and ten pages of text per 
record, and as many records as 
your disk can hold. it is menu- 
driven, with instantly available 
“help” screens. 


So think about it. You can spend 
hundreds of hours on re-search, 
or $189 on Notebook 11. 


Find out more. Call us toll-free at 
(800) 826-2222. Or write Pro/Tem 
Software, Inc., 2363 Boulevard 
Circle, Walnut Creek, CA 94595. 


Notebook II by 
PRO'TEM 


Notebook H runs under MS/PCDOS 1 with 
128K RAM or MS/PCDOS 2 or 3 with 192K RAM 
Notebook 1 is available for CP/M systems 





Bey eee 


OURNAL 


ee 


A Member of the Ziff-Davis 
Family of IBM PC Magazines 


B-Tree Structure 

Data management packages of many de- 
scriptions call themselves B-tree based, 
and some are—but others aren’t. A Tech 
Journal tutorial on B-trees, how they are 
built, and the advantages and disadvan- 
tages of using them begins in the first ar- 
ticle in a two-part series on understand- 
ing this important tool for building data 
management packages. 


Turbo Pascal 

With the advent of Borland’s popular 
Turbo Pascal comes the need for ways to 
use this powerful tool. Tech Journal 
delves into the subject of extending the 
power of Turbo Pascal! to other pro- 
grams. Pascal coverage in February also 
includes a review of another new product 
from Borland, the Turbo Toolbox, and a 
how-to piece on accessing the command 
processor’s set environment from IBM 
Pascal. 


Memory Options for PCjr 
Tech Journal \ooks at three sidecars that 
increase Junior’s memory with hardware 
reviews of PC Captain and PC Wave 
from Tecmar and the IBM Memory Ex- 
pansion Sidecar. 


Communications 

Continuing its survey of communica- 
tions products for the PC, Tech Journal 
presents an in-depth review of Janadon’s 
Hostcomm, a product that allows mes- 
sages to flow from PC to PC through re- 
mote access. 
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| TELECOMMUNICATIONS ® ALFRED GLOSSBRENNER 


| 


With CTTY 


The little-known CTTY command is far from useless: It lets you run 
your PC from another computer's console. Among its other 
| benefits, you need never miss a deadline or a train again. 








| port due tomorrow morning at 8:30. 
You need at least another 3 hours to 
whip the thing into shape. Trouble is, 
| youhave to catch the 5:07 train to Green- 
wich. All the files you need are on your 
hard disk, but even if you had time to 
| dump them to a floppy and take them 
| with you, you couldn’t use the disk on 
| the Apple Ile you've got at home. 
| This problem is one for the Thinking 
Machine, the scientist-hero of some of 
my favorite childhood storybooks. The 
| author put his character in a box (both lit- 
| erally and figuratively). There seemed to 
| be no way out. But of course the scientist 
| always escaped, usually by using simple 








[- 4:50 p.m. You've got a major re- | 





items in a clever way. In this case the 
Thinking Machine would probably try 
the CTTY command. 

Believe it or not, the CTTY or Change 
Console command in your DOS 2.x 
manual could get you out of your box 
rather easily. In a nutshell, CTTY lets 
you run your PC from another comput- 
er’s keyboard (console). To put CTTY to 
work, you'll need an auto-answer 
modem connected to your PC, as well as 
a second communicating computer and 
modem at some other location. You’ll 
also need a disk with the 
COMMAND.COM and MODE.COM 
files, and possibly one or more of the 
batch and other files discussed below. 








Remote Access 


The Set-Up 

First, make sure your PC’s modem is 
set properly. If you have, for instance, a 
Hayes Smartmodem, remove the face 
plate and set Switch 5 to the up position 
to tell the modem to answer the phone on 
the first ring. Then set Switch 6 up to dis- 
able the modem’s automatic assertion of 
the Carrier Detect signal. The PC doesn’t 
need this signal, and it could cause un- 
foreseen problems later in the procedure. 
Since most commercial PC communica- 
tions programs require you to disable 
Carrier Detect this way, there’s a good 
chance your modem will already be 
properly set. 

Next, create a simple batch file. Key 
in COPY CON: REMOTE.BAT at the 
DOS prompt, then enter: 


MODE COM1:300 
CTTY COMI 


Hit F6 to write the file to disk if you're 
using COPY CON:. 

As the DOS manual explains, you may 
specify a variety of communications pa- 
rameters when initializing the COM1 
port with the MODE command. If you 
specify only the baud rate (300 or 1200 
when using a modem), the program de- 
faults to 7 data bits, even parity, and 1 
stop bit. The parameters you enter will 
depend on the communications settings 
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TELECOMMUNICATIONS 














you'll be using on your remote machine. | just a carriage return. keyboard will be disabled and nothing 
Interestingly, the PC does not seem to | Run this file and flip on your modem | else will appear on the screen. To the 
care whether the remote system sends it | before leaving the office. Once you’ve | computer the COMI Receive Data line is 
both a carriage return and a line feed or | issued the CTTY COM1 command, the | the keyboard, and the Send Data line is 
the screen. The only way to restore key- 
board control is to reboot or send the 
command CTTY CON into the machine 
through the communications port. 

Now you're at home. You've dialed 
your office computer, and the PC’s 
modem has picked up the line and made 
the connection. The first thing you'll see 
on your screen is the PC-DOS prompt. 
From that point on, you can change 
logged drives, call for directories, dis- 
play text files, redirect them to the PC’s 
printer (with the command TYPE 
FILENAME.PRN), or enter any other 
DOS command. (If you're going to be 
accessing your hard disk or using DOS 
path names, be sure your remote system 
can generate a left backslash or otherwise 
transmit an ASCII 92.) 

You can also upload information from 
your home system to your office PC, and 
you can download in the opposite direc- 
tion. You can even run at least some of 
your IBM programs remotely, specifi- 
cally those that generate output a line at a 
time. Those that require sophisticated 
cursor controls to let you move all over 
the screen cannot be used. 




















































PRODUCTIVITY 
MACHINE. 


INTROOUCING FOOTMOUSE> 
Workflow is eccelereted. It's like having three hands. A simple, 
elegant, yat powerful tool. Footmousa™ incraesas computer 
productivity by es much as two to. one during word processing 
and spreadsheet. The first foot-controlled cursor. 


USER-FRIENDLY RE-DEFINED: IF YOU CAN TAP YOUR FOOT.. 
Easy to install (five saconds). Easy to use. Footmouse™ requires 
ho manuals to reed. No boards or tency softwere to instell. 

If you can tep your foot you can use Footmouse: 


PUT THE MOUSE ON THE FLOOR. WHERE IT BELONGS. 
Footmouse; unlike hend-mice, doesn't interrupt workflow. 
Footmouse™ frees the hands for mora important work. Lika 
éntering data. 


ELIMINATES “NUM-LOCK MAONESS.” 

Footmouse™ always lets you know whet mode you're in when 
using the IBM keyboard. No conlusion when switching batwean 
cursor and numeric kays. 

YOU NAME IT, FOOTMOUSE™ RUNS IT. 

Footmouse™ is compatible with mest axisting scftware for 

the IBM PC, IBM XT, IBM porteble, Apple Ila, wy and RS-232 
terminals. 


SETA NEW WORLD'S SPEEO RECORD. 
Footmousa” was dasigned by the high performance engineers 
at Versatron who hold the World's Spaad Record for Human 
Powarad Vehiclas. Footmousa™ was dasignad to accalarate 















































dBASE by Remote 

Fortunately, you can get around this 
limitation. For example, you may be dis- 
appointed to find out that you will not be 
able to add records conveniently to your 
dBASE files. But since that program’s 
output is line oriented, you can easily list 
or print records to the screen of your re- 
mote system. 

You just have to remember one trick: 
Run the INSTALL module before trying 
to run dBASE remotely. When dBASE 
Version 2.4 is installed for the PC, the 
program sends its output to the PC’s 
screen, regardless of whether CTTY is in 
effect. Installing it for the IBM 
Displaywriter (selection M on Menu #1) 
solves this problem and sends the output 


























office productivity. And maybe set soma new world spaed 
records. In tha office. 


Osalar inquirias invitad: Versatron Corporation 

103 Plaza Street, Healdsburg, CA 95448. 

{707} 433-8244/(800} 443-1550. In Calif. 800/435-1550 
Patents Pending 












FOOTMOUSE: THE OFFICE PRODUCTIVITY TOOL. 
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to the COMI port when CTTY is en- | derit to doa long sort. gram to mimimize the effect of leaving 
abled. With the right equipment, CTTY can | your monitor on all night. A number of 

Even with complex programs,you’re | handle many tasks. If you use it often, | these are in the public domain. Contact 
not out of luck. Since the worksheets for | consider getting a screen-blanking pro- | your local users group or check the IBM 
such programs are stored as text files, 
you can transfer them to your remote sys- 
tem. Just key in TYPE FILENAME to 
display them on your home screen. Save 
the listing to disk; then hang up and load 
them into the version of the program that 
runs on your home system. When you’re 
finished adding data to your spreadsheet 
at home, you will want to call your office 
computer again and transmit the updated 
worksheet text file. 

EDLIN.COM is the ideal tool for this 
purpose. Make sure that the EDLIN text 
editor is available to your PC; then type 

























Wimatch “~*~ 
we ilovidatel 


a 
n Ss m \ 
ce", Bee 

ot issue,» 4% | 


We'll support, service and warranty everything 
we sell and stand behind it 100%. We won't 
charge you for shipping or handling, 






























EDLIN FILENAME on your remote sys- he ” —_— 
tem’s keyboard. When you see the | | you for a \ ( 





using a 


EDLIN asterisk prompt, hit I (for Insert). 
credit card. 


You'll see 1:* on your screen, at which 
point the program will be ready to re- 
ceive text. 

You can transmit VisiCalc and other 
text files to EDLIN continuously at 1200 
baud with no problems. When the trans- 
mission is over, you'll see a line number 
followed by a colon and an asterisk. At 
this point, the DOS manual says to hit a 
Ctrl-Break to get back to the EDLIN 
command mode. If you’re using a non- 
IBM computer, hit Ctrl-C. When the 
lone star appears, key in E to end the 
EDLIN session and write the file to disk. 










MONITORS 
Amdek 3104 T7995 9 Amdex 600 AGS 44935 399.95 C 3650 
Pnaceton Max 124 19995 Princeton HX 12 RGR 49995 er 
nSR 12 A358 639.95 















Prometheus Pro 12008 28985 Prometneus 1200 
Microeom ERA 2 37995 Havas 1200.8 99 95; 
Akoy 20mb 184996 Quadram 

Alloy §2 85, 9 track Call = Now Exo Quad B wi84k254 95 
AST 6 Pak + wi64x 260.95 New Exp Quad 8 
AST Mega + 2 w64k = 26995 WI3BAK 

AST Megapak w256K 34995 Quad S12k + wiSI2k 4 
AST Monogr + 96095 Fazer wi64k pip 
Curts Diarrond 3995 STB PC Products 
Curtis Emaraid 4995 RIO +2 wittk 
Curts Sapptvre 5895 RIO +2 wG8dk 
Cunis Ruby 9996 Graphics +2 34495 
Hercules Graphics 319395 = Quarter Byia wi64K 19495 
Her 189.95 © Quarter Byte wi256k = 204.95, 
Memory 64k Sot (9) 3495 STB AT Products 

Memory 256k Set (9) 184.99 Grande Byte w512k 744.95 
Orchid Blossom wi6tk 22995 Grande Syie wim 109495 
‘Oretd PC Net Dgh 395 = Grande Byte wan 198495, 
Paradise Mod Graphics 29995 

PRINTERS DOT MATRIX 







































Samma itl 33995 = dBase Il 379.95 
Wordetar 2000 + 369.95 Framework oR 95 
Business & Persone! Entertainment & Educational 
37.95 = Flight Simulator 4.99 
qi Matholat 
M ure 






































Signing Off 
When you finish your on-line session, 


























you'll have a number of choices. If you | | Sem: ic Fc 28% Epson F 249 9 
_ n Epson AX 80 FIT 31995 Epson ux C $99.95 
simply hang up the phone, the PC’s } | cin esio 34995 NEC Pirwri 659.95 
. 2. . Citizen MSP 10 369.95 Citizen MSP 25 : 
modem will do likewise and then get | | Go), Gono 109 252 Once ns 
‘Okwdate 92 39995 Toshiba P1340 









ready to answer the next call. If you key 

























: 3 Epson FX 80 419.95 EPSON LO1500 
in CITY CON at your remote terminal, | | Gen fsax 1c 57995 Toshiba P 1351 | 
: : Orsdata 99 500.95 Legecy tI 629.96 = Microwolt |r Hood! 125k 349,95 
the PC will revert to normal operations PRINTERS LETTER QUALITY Legacy CPS 13495 Quadrem y Chases $18.98 
Siver Heed 400 Ue MEG C0n0 Legacy Exp 64 18495 Quadram yr Exp 128k 21995 
















and you will no longer be able to reach it 
via modem. Alternatively, you could tell 
the PC to run a previously prepared batch 
file or one that you create on the spot with 
EDLIN. You might want to have it print 
out the files you have sent it after you 
sign off, for example. Or you might or- 


Star Power Type 35995 OW 2000 48k Legacy Exp 256h 38495 «Quadiam } Exp 384k 360,95 


BUSINESS COMPUTERS FREE cowrinenrat 


OF PETERBOROUGH SHIPPING USA/UPS ONLY 
APOVEFPO WELCOME 


a ORDERS CNLY 
NH 03458 g90-845-3003 




















QUESTIONS 


766 RT 101 W © PO Box 772 ® Peterborough. 603-924 9406 
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IF YOU BOUGHT 
THIS SYSTEM 
ANYWHERE ELSE 
YOU PAID TOO MUCH. 














Let the experts at Progressive Micro 
Distributors show you how to buy or 
upgrade your business computer at a 
reasonable price. We are sensitive to 
all budgets and strive to keep you 
updated with the best available 
equipment and the most efficient 
support available. Call us and see... 














UDGET HERO 





Chr iver En PERT Piola ola eto aesseal yor Fislgses nese, 


MICROT 
ott RESOURCES CHART MASTER . . 
DECISION RESOURCES SIGN MASTER 
BPS BUSINESS GRAPHICS 
Z-SOFT PC 


NETWORKS 


FOR YOUR 


IBM PC 


SHARE FILES 
SHARE DEVICES 
CALL FOR DETAILS 







Display Cards: 
text on a color monitor)......... CALL 


ic Soe S, B Ot, 
AST 





Ses 
+ GALL 
QUAD COLOR | WA - 
[BIA PC Enhanced Groptice Avepton name! Perce CALL 
64K RAM UPGRADE (Set of9)....... 00... cece eee $38 
125K RAM (AT Upgrade) Bios oc ncaa Fiboor . CALL 





COMMUNICATE 
WITH YOUR CORPORATE 


MAINFRAME 


* DOWNLOAD DATA 
* TERMINAL EMULATION 


WE CARRY THE BEST 





PROGRESSIVE 
MICRO 
DISTRIBUTORS 


FOR ORDERS ONLY 


1-800-446-7995 


FOR FURTHER INFORMATION 


1-404-446-7995 


FOR CUSTOMER SERVICE 
1-404-446-7996 


FOR TECH SUPPORT 
1-404-446-7997 


HOURS: 9AM to 9PM EST 
{Sat/Sun-12PM to SPM EST) 


7000 Peachtree Industrial Boulevard 
Norcross, Georgia 30071 
A ores ar sublet lo change 


CIRCLE 366 ON READER SERVICE CARD 
NO SURCHARGE FOR MC/VISA 
ALL PRODUCTS FULLY WARRANTEED 


64K (set of 9). . $35 


8087 - 80287 


MEMORY UPGRADES 
QUANTITY DISCOUNTS 


SOUTHS LARGEST SUPPLY 





HOW TO BEA 








Call for an IBM PC system custom enhanced to meet all your business needs. 


Printers: 
EPSON espe? {160ceps, 10") . 


EPSON FX-100 + ag 18°, near LO) - 





ae 


HIB AOR 


GUM 

Bere iensoe 

BROTHER Ts Ss 10) ee ES 
ae aay. Is 


Q.1 
BROTHER 8 (gs 10.1)... 
COMREX, DYNAX PRINTERS a CALL 
CALL FOR ADD-ON TRACTORS & CUT SHEET FEEDERS 


BEEP 


a 


Plotters: 

HP7470 & 7475 PLOTTERS 

HOUSTON mores (Full Line) . , 
AMDEK AMPLOT II (8 Pen, does overlays) ........ " 


SEF 






NEW IBM PC PRICES! 


{BM PC w/256K, 2 360K drives. controller, 
Monochrome/Prnter adapter, Amdek 3104 $2195 
IBM PC w/256K, 2 360K dives, controller, 

Color/Graphics adapter, HX-12 color monitor $2495 
IBM PC wi256K, 2 ¥2 ht 360K derves. 
controller, 10MB hard disk w/auto boot 


(These systems are brand new. fully tested and burned in, fully 
warranted for 90 days ANO ARE ALWAYS IN STOCK!) 









$2795 





NALS 
Lb Ma Me soya (Progam tet keys) . 


Miscellaneous: 

POLARDID PALETTE inias hires shdes ron Hie 5 

ORCHID PC TURBD (80186 coprocessor-runs. 

Ker Roe Sl Pst KEYBOAAD (Sep. cursor pony rk: 99 
MOUSE S' MS (o ical mousé, runs LOTUS}.... $149 

Mnoes SERI, BUS MOUSE (wsottware) 

ISOBAR SURGE PROTECTORS (4 see 8 plug). ° 

MICROFATER (28K port nuts) ST). . 


pomeegt {628K pent 
Recent tickler, more) . » CALL 
SANTA PARA PC TERMINAL (Smart terminals plus) | 4 CALL 


Diskettes: 





TAXAN, NEC, ZENITH M 


Modems: 


HAYES 300 baud external. ss aa 5 $209 
HAYES 1200 (300 or 1200 baudext} .. . ..... 69 
HAYES yor Ae or 128 or ta bel ta aol $3ge 
HAYES 2400 - CALL 
. CALL 

$259 

29 

CALL 


HAYES 


eee 2 (1200 bard at 300 zs 


BLCCOMP INTE INTELUIMODEMS 


ADD-ONS & UPGRADES 


Hard Disk Drives: 


PEACHTREE PERIPHERALS 'P10.20,90.50.70-aoboot PC & AT 
& Exteral . starting at $825 







Bua, 


TECMAI ANN ( .S.P. 
Baer BLUE It (64-256K,Z808.2S.P. 

PERSYST Time Spectrum Fae 
PROFIT ADD RAM ELITE ( 


PROFIT ADO RAM PLUS (64-! 
MAYNARD SANOSTAR MODULAR BOAR 


Eaueetion Boards: 


Emulation} 








eect 
IRMALINE 3278 RUE). .... 
(Use with Irmali 
INT (3287 emulatio ab 3 
IMAC 3274, 3976, 3770, 2780, 3780 AJE) . 
FORTE OATA SYSTEM 


ee BLUE LYNX 3270 & 5251 ot 
AST PCOX, SNA, BSC, 3780, 5251... 0.0... 0... 


HARD 
DISKS 








isk : 


g 


* INTERNAULOW POWER 

* EXTERNAUMASS STORAGE 
¢ ARCHIVE TAPE BACK-UP 

* REMOVABLE MEDIA 
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AMERICA’S NO. 1. 
= Systems 
= Specialists 


IBM PC 


256K, two disk drives 360K each, 
Drive Controller and Keyboard 


$1699 


RX-80 $259 FX-80 
EPSON i308 $799 Fx-100. 
LQ-1500 Porollel $1,149 Serial 
10-1500 Troctor $50 Cutsheet feeder 


OKIDATA 
INCLUOES PLUG & PLAY 


JUKE Lt: Quality, 18 (PS, 13°* wide $399 
6100 Tractor. $129 
TOSHIBA 1351 . $199 
Tractor $169 Cut Sheet Feeder. $799 


BROTHER un2s 5619 HRs my 
Troctor . ~—.. «S19 Gut Sheet Feeder... =. $199 


QUME SPRINT 10 sume 
With IBM Interloce Module 1155 1499 
NEC SPINWRITER 


3550 


8550 
NEC PINWRITER 
P2.. 


rr 


S19 
. $399 


MONITORS 
MAX: 12 Amber—Monochrome 
HX: 12—Hi-Res Color 


PGS 5h. 12— super bi-Res Color 
rol hale 


$179 


49 
: 


TAX AN 640 Color - super Hi Res 4 
122A(M). $169 121G(M) $159 116A)... $149 


300A {Composite} $189 3006 $139 
AMBDEK 3104 (010) $in9 


MODEMS 


MICROCOM ERA 2 
PC intemal 1200 Boud w/software, 4 Yi. Worranty 


HAYES 1200 Stondolone 


3541 OLD CONEJO ROAD, SUITE 102, THOUSAND OAKS, CA 91320 


IBMPC ./1O0MB 


TOMB Hrd wt Conner” $2399 
BOOTS FROM HARD DISK 
ALL SYSTEMS ARE CONFIGURED 

AND TESTED AT NO EXTRA CHARGE 
IBMPCw/ 30MB 
a tee tel ome tage $3499 | 
and Booster Power 

BOOTS FROM HARD D 





20 MB w/20 MB Backup 
35 MB wits MB Bocup 
70 MB w/60 MB Bock 
Controller Card 


S10 Cade 
EVEREX 10MB .. . . $888 


MAYNARD 10MB/30MB 
- $888 10MB/WS-2 uae 
$1999 30MB/WS-2A 2,099 
- ini... $1049 WS-2 Gemini. . $1149 
“The Gemini” Indudes 1OMB Hard Oisk & Holf Ht. Flappy 
FLOPPY DRIVES 


HALE 
TEAC neicut sseosp |. 5109 


COC rim -o00 SV 
9 


TANDON 100-2 $149 


* SUPER SPECIALS « 


99 


HAYES 1200 Standalone $469 
SMARTMODEM | 2008 w/Sottware $389 


MAYNARD |0MB/WS-2 ..$1,029 
IBM PC Keyboard (original) . CALL 


OKIDATA 
$359 


$469 
SMARTMODEM 12008 wisottwore $389 


QUIBIE stondolone ....$329 intemal ... .$299 
POPCOM Internal of Stondalone 


PROMETHEUS 
PROMODEM 1200 Stondalone 


HR-25 (23€PS) 
BROTHER i735 (30crs} 2 5a 


KEYTRONIC 
Deluxe Keyboard KB515} $1 719 


ORCHID TECHNOLOGY 


Kt (to 384K) $249 
Turbo 186. CALL 


AMERICAN 
EXPRESS 


MEL 


—— 


TF wit your sestquorss -¥& 
NETWORKING 


ORCHID TECHNOLOGY 





PC Net PLUS Starter Kit : 
PC netSlossom, PC turbo, PC netPlusRam 


a IRMALINE 
CALL FOR YOUR BEST PRICES 


MULTI-DISPLAY CARDS 


EVEREX optics Edge 
PC PEACOCK 
TECMAR orophics Koster 


| HERCULES ncn a 


Color Graphics 

NEW STB re Tl 

VUTEK (ole vith Porites Serit .. $249 

PARADISE ui $299 

NEW Modular Cord GiL 

MULTI-FUNCTION CARDS 

ORCHID TECHNOLOGY 

K (to 384K) suo 

os eo 
QUADBOARD (00 38$219 

BST SIX PAK with 64x o300 = 249 


AST vica pts wih oaxirosing —-« $249 


MISC. ADD ONS 
8087 CHIP 
CABLE Fora 


VE 
B 


COMPUTER POWER 
ACCESSORIES DIRECTOR P12 $149 
STANDBY 200 WATTS. 
POWER SUPPLY 300 wats 


ge Protection, up to 30 minutes Stondby Power 


WILL CALL: 238 nue 


RBATIM Botolife DSDD 
f 10 $29 


P2 $109 


805-498-6635 
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TELEX 888522 


Ad #792 





XyWrite Il Plus. 
The fastest 
word processor 
available 
for the IBM PC. 


SAVES TIME. 
SAVES MONEY. 


Now you can ( Ol 1 | | 
save up to 45 min- 
utes each day by 
using the word ae 
processor designed = 
~  toroffice and pro- 

2 fessional users. 
Consider this: XyWrite Il Plus costs 
about half as much as some of the 
most popular word processing 
packages — it's more than twice as 
fast—has over 150 features and 
functions, including three types of 
split screens with simultaneous 
multi-file access, column moves, 
boilerplate editing, see-what-you- 
print display, foreign languages, mail 
merge...And what's more, we have 
the best user support team available. 
They're standing by, ready to help. 

Only $295. 

With the time you save, XyWrite II 
Plus will pay for itself in three months. 

Mastercard and Visa accepted. 





nd $7.00. . 
THe Gnesi Guy A Look at Video Boards __ e 
XyWrite Il Plus. Video boards allow you to use a monitor with your PC. And on the flip side, some vid- 
Requires the 1BM PC, XTor com- eo boards let your PC become a video tape player. PC will do a product-to-product 
patible hardware with 192Kmemory. | comparison of many of the video boards on the market; we'll test each board for color 
[ee (aa) | | and sharpness of the images it produces, how much support it offers, its ancillary ca- 


(andi) 
| XyQuest = al pabilities, and software compatibilities. We'll also include a complete primer of PC 
video imagery. And we'll look at the PC as a tool for use with a video camera and at 
| Pte ie 372, on MA01730 products that combine the computer with images. In addition, we'll show how a PC 
| ewe send ‘ has been used to create a professional broadcast. Best of all, we'll offer you a first 
peek at the IBM Enhanced Color Graphics Adapter. 
copies of XyWrite It 


| Plus demo disk. a 
| Price includes shipping. (Add 5% salestax || Rags to Riches 





copies of XyWrite I! 
Plus 





in Mass.) Do you own a very small business? If so, you may have balked at the thought of hav- 
Cog heneesed ——aMG_—— Vien ing to deal with a highly structured computer-based accounting system. Now, Rags to 
Card No, _______mnmnmn_1 | Riches, a new accounting system, provides a middle ground for very small business- 
l Exp. Date es. Price Waterhouse reviews the package and finds it offers an attractive alternative 


for some types of business but might be inappropriate for others. 


On-Line Oxford English Dictionary 


| 

| Title All 17 volumes of the Oxford English Dictionary are going on-line to keep up with the 

| Sompany | | technological changes that affect the English language. And IBM is providing much 

| a of the financing for the project. The on-line dictionary will not only list and define all 

l : the words in the English language but will also provide all the meanings of each word 
City State Zip throughout its history and track down its roots. Unfortunately, though, the product 
Signed, | | probably won't be available until the end of the decade. 
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What C did for Programming 
Mark Williams has done for C Programming 


The C Programming System 
from Mark Williams 


MWC86 gets your C programs run- 
ning faster and use§less memory space 
than any other compller on the market. 
Then csd, Mark Williams’ revolutionary 
C Source Debugger, helps you debug 
faster. That's The C Programming Sys- 
tem from Mark Williams Company. 


MWC86 


MWC86 is the most highly optimized 
C compiler available anywhere for the 
DOS and 8086 environment. The bench- 
marks prove it! They show MWC86 is 
unmatched in speed and code density. 

MWC86 supports large and small 
models of compilation, the 8087 math 
coprocessor and DOS 2.0 pathnames. 
The compiler features common code 
elimination, peephole optimization and 
register variables. It includes the most 
complete libraries. Unlike its competi- 
tion, MWC86 supports the full C lan- 
guage including recent extensions such 
as the Berkeley structure rules, voids, 
enumerated data types, UNIX* I/O calls 
and structure assignments. 

Quality is why Intel, DEC and Wang 
chose to distribute MWC86. These in- 
dustry leaders looked and compared 
and found Mark Williams to be best. 


User Friendly 


MWC86 is the easiest to use of all 
compilers. One command runs all 
phases from pre-processor to assembler 
and linker. MWC86 eliminates the need 
to search for error messages in the back 
of a manual. All error messages appear 
on the screen in English. 

A recent review of MWC86 in 
PC World, June, 1984, summed it up: 


*Unix is a Trademark of Bell Laboratories, 


= = __ 8 
MWwC86—sODRI 


“Of all the compilers reviewed, MWC86 
would be my first choice for product 
development. It compiles quickly, pros 
duces superior error messages, and. 
generates quick, compact object code. 
The library is small and fast and close- 
ly follows the industry standard for 

C libraries." 


esd C Source Debugger 


Mark Williams was not content to 
write the best C compiler on the mar- 
ket. To advance the state of the art in 
software development, Mark Williams 
wrote csd. 

csd C Source Debugger serves as a 
microscope on the program. Any C 
expression can be entered and evalu- 
ated. With csd a programmer can set 
tracepoints on variables and expressions 
with full history capability and can 
single step a program to find bugs. The 
debugger does not affect either code 
size or execution time. csd features 
online help instructions; the ability to 
walk through the stack; the debugging 
of graphics programs without disturb- 
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ing the program under test; and evalu- 


ation, source, program and history 
windows. 

csd eases the most difficult part of 
development — debugging. Because 
csd debugs in C, not assembler, a pro- 
grammer no longer has to rely on old-' 
fashioned assembler tools, but can 
work as if using a C interpreter — in 
real time. 


The C Programming System 
from Mark Williams 


The C Programming System from 
Mark Williams delivers not only the 
best C compiler for the 8086 but also 
the only C source level debugger. That's 
why it does for C programming what C 
did for-programming. The Mark Wil- 
liams C Programming System gives the 
programmer the MWC86 C compiler 
and the csd C Source Debugger for 
only $495. Order today by calling 
1-800-MWC-1700. Major credit cards 
accepted. 

Technical support for The Mark Wil- 
liams C Programming System is pro- 
vided free of charge by the team that 
developed it. 


Mark Williams Company 
1430 W. Wrightwood Ave. 
Chicago, IL 60614 


“Hello, I'm from Thoughtware. 
I'm an ingenious expert business 
g 


consultant. 
Together we'll Trigger actions to run 
your business better 
than it's ever been run before?” 








The Age Of Trigger. 
Has Begun. 


Trigger Is A New Generation 
Of Personal Computer Software 
From Thoughtware. 


It Makes You Run Your Business 
With Greater Insight, Power And 
Control Than Ever Before. 


It Triggers Actions To Make 
Smarter And More Profitable 
Business Decisions. 


A manager has three overwhelming 
problems. A lack of time. An information 
overload. A difficulty in remaining focused on 
key business objectives and controlling them. 
‘Trigger solves these problems in a brilliant and 
innovative way. 

It will transform the way you run your 
business. Trigger monitors key performance 
areas. And performance can be measured in 
volume, dollars, behavior, whatever criteria 
are important to your business. 

And whenever an element being moni- 
tored falls outside of its acceptable performance 
range, Trigger issues action memos, with 
probable causes and actions to be taken, 
requiring the individuals responsible to respond. 
And it makes sure those actions are taken. 

The More You Use It, The Smarter You Get. 


‘Trigger becomes an expert system, learn- 
ing from experience and helping you learn as 
well. The more you use it the smarter you both 
get. The more you use it, the more easily and 
efficiently you can analyze problems, make 
decisions and create solutions. 

It works with your people, monitoring and 
analyzing their actions, day to day, week to 
week, month to month. In your absence, 
Trigger is still present, acting as your surrogate, 
making sure what needs to be done, gets done. 

The more you use it, the more smoothly 
and beautifully your business will run. 


Why It’s Easy To Consult With Trigger. 


Getting to know Trigger is exciting. 
Everything is provided to quickly and easily 
integrate Trigger into your regular business 
operations. The computer, itself, assists you in 
every phase of using the program. It explains 
the business approach on which it is based, 
and provides all the consultative help that you 
will need to set up Trigger, and involve and 
motivate your people. 

The Thoughtware Behind Trigger. 


Thoughtware pioneered personal 
computer-based management training. As a 
member of the Alexander Proudfoot world- 
wide family of companies, Thoughtware drew 
on Proudfoot’s nearly forty years of manage- 
ment consulting experience in thousands 
of companies, to develop Trigger. 

To meet Trigger, your astounding new 
Expert Business Consultant, or Thoughtware’s 
other Expert Consultants listed below, visit 
your local software or computer store, or call 
toll-free 1-800-556-2283 for the dealer nearest 
you. For further information about Trigger or 
Thoughtware call 1-800-THT-WARE. 


Assessing Personal Management Skills— Evaluating 
Organizational Effectiveness—Understanding Personal 
Interaction Styles~Leading Effectively- Motivating To 
Achieve Results—Defining Goals and Objectives~ 
Improving Employee Performance-Performance 
Appraisal—Managing Time Effectively-Conducting 
Successful Meetings—-Managing By Exception. 
In Canada call 514-481-0422. 
‘Trgger runs on: 1BM® PC, XT, AT and operationally compatible PC's. 


iggcr is a Trademark of The Alexander Proudfoot Company. 
Thoughtware is a Registered Trademark of Thoughtware, Inc. 





Expert Consultants In Your Computer. 
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® Low Low Prices 
e Service 
¢ Support 


1-800-237-4048 


(ORDERS ONLY ) 
COMPUTERS DISPLAY CARDS PRINTERS 


PC, 2 OSD0 DRIVES, 256K COLOR CARD/PRINTER PORT 


XT, 1 DSOD/10MB, 256K MONOCHROME GRAPHICS 
AT, 1 QD/20MB, 512K 


PORTABLE, 2 DSOD. 256K 


PC, 2 OSDD, 128K SIX PACK PLUS, 64K, CSP 

XT, 1 DSDO/1OMB, 128K MEGAPLUS, 64K TO 512K 

PORTABLE, 2 OSDD, 128K COMBOPLUS, 64K, CSP............ 
MP-2, 64K TO 364K. CLOCK 


ADVANTAGE, TO 3MB FOR AT 
TELEVIDEO RX-80, WITH TRACTOR 


PC, 2 OSOD, 256K QUADRAM AX-100 WIDE CARRIAGE 


FX-BD, WITH TRACTOR 
PC. 2 0800. 258K. COLOR FX-1D0, WIDE CARRIAGE 


XT, 1 OS00/10MB, 258K K. CSPG : 
XT, 1 OSOD/10MB, 256K, COLOR . . .3623 cae ea ag 


PORTABLE, 2 OSOD. 256K MODEMS 


MONITORS HAYES 


300. GREEN 

300, AMBER 

310A, AMBER 

600, RGB COLOR 

710, SUPER HI RES COLOR 


MAX-12, AMBER BI-DIRECTIONAL TRACTOR 
HX-12, RGB COLOR SINGLE SHEET FEEDER 
SR-12, SUPER HI RES/OOUBLER 

MODEM CAGLE 

VERBATIM OISKS. 0S00 

BASF DISKS. OSQO FOR AT SPRINTER 
QUAOCHROME 2, RGB COLOR MICROFAZER BUFFER, 64K TRAVEL LID 


16M 1s a Registered Trademark of International Business Machines 
COMPUTER MART Prices subject to change We accept Master Card, VISA Money 
1901 S. TAMIAMI TRAIL Orders, certified and personal checks and COD shipments 


VENICE, FL 33595 IN FLORIDA CALL 813-493-2736 
CIRCLE 183 ON READER SERVICE CARD 






























WITH POWERLINKS” YOU CAN 
GET MORE FROM MORE KINDS OF PEOPLE 
USING MORE KINDS OF SOFTWARE. 


Everyone always wants more from you as a manager. With the new Power-base> you 
can give them more than theyd ever expect. 

Power-base’ new PowerLinks™ feature 
lets all kinds of users exchange data between 
Power-base and other software packages, mainframe 
data files, and online information services, without 
rekeying anything 

Because Power-base is so easy to learn 
and requires no technical support, you get the most 
from users with varying degrees of experience, 
including those who have never touched a personal 
computer before. 

With the new PowerLinks feature, you 
get the most from your data, because you can move 
it freely in and out ofa variety of programs, including Lotus 1-2-3." Multimate?* VisiCalc” Wordstar,” 
Chart-Master,” and many others. All you need is the new Power-base. 

Visit your local computer software dealer and ask for Power-base, the database manage- 
ment system. Or call us for more information at 212-947-3590. 


WE MADE IT POWERFUL. BUT WE KEPT IT SIMPLE. 
Viges Zs. Ce 








Runs on the IBM PC, PC/XT, PC/AT, and compatibles. Requires 256K with DOS 2.0, 2.1, requires 320K with DOS 3.0. 
12-3 and Lotus are trademarks of Lotus cae postin, Vise alcee Temeeres tradetnerh  iSe pne 
of Macto- Fro International 


EADS Neasenie cpomel caberere er Derlorseatees ae Wordstar is 3 trademark 
Multimate tsa ered trademark Word DanzOOMand PowerLinks. 


rt Powetbose 
regist of Soft Systems, Inc are registered trademarks of Systems. Inc. 
1BM PC, IBM/XT, and 1BM PC/AT are registered trademarks of the IBM Corporation. 
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Introducing the Most Powerful 
Business Software Ever! 


TRS-80™ (Model I, II, III, or 16) ¢ APPLE™ ¢ IBM™ e OSBORNE™¢ CP/M™e XEROX™ 


CES! 


VERSA 
LEDGER 


cons 





The VERSABUSINESS’ Series 


Each VERSABUSINESS module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 


VERSALEDGER II” $149.95 
VeRSALEDGER II” is a complete accounting system that grows as your business 
grows. VERSALEDGER II™ can be used as a simple personal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 
© VERSALEDGER II™ gives you almost unlimited storage capactty 
(300 to 10,000 entries per month, depending on the system), 
© stores all check and general ledger information forever, 
© pnnts tractor-feed checks, 
¢ handles multiple checkbooks and general ledgers, 
® prints 17 customized accounting reports including check registers, 
lance sheets, income statements, transaction reports, account 
listings, etc. 


VERSARECEIVABLES™ $99.95 

VERSARECEIVABLES™ ts a complete menu-driven accounts receivable, invoicing, and 
monthly statement generating system. It keeps track of all mformation related to who 
owes YOU OF your company money, and can provide automatic billing for past due ac 
counts VERSARECEIVABLES™ prints all necessary statements, mvorces, and summary 
reports and can be linked wath VERSALEDGER II"* and VERSAINVENTORY™. 


VeERSAPAYABLES™ $99.95 

VERSA PAYABLES” 1s designed to keep track of current and aged payables, keeping 

m touch wath all information regarding how much money your company owes, and to 
whom. VERSAPAYABLES™ mamtains a complete record on each vendor, pnts checks, 
check regsters, vouchers, transaction reports, aged payables reports, vendor reports, 
and more With VERSAPAYASLES™, you can even let your computer automatically select 
which vouchers are to be paid 


VERSAPAYROLL™ $99.95 
VERSA PAYROLL” 1s a powerful and sophisticated, but easy to use payroll system that 
keeps track of all government-requited payroll information Complete employee records 


VeRSALEDGER IT comes with a professionally-wntten 160 page manual de- 
are maintained, and all necessary payroll caiculations are performed automatrcally, with p 


signed for first-teme users. The VERSALEDGER II manual will you become 


totals displayed on screen for operator approval A payroll can be run totally, automat 
Cally, or the operator can intervene to prevent a check from being printed, or to alter 
information on it If desired, totals may be posted to the VERSALEDGER IT™ system. 


VERSAINVENTORY™ $99.95 

VERSA INVENTORY™ 1s a complete inventory control system that gives you instant access. 
to data on any item. VERSAINVENTORY~ keeps track of all information related to what 
items are in stock, out of stock, on backorder. etc , stores sales and pricing data, alerts 
you when an item falls below a preset reorder point, and allows you to enter and print 
mvorces directly or to link with the VERSA RECEIVABLES” system. VERSAINVENTORY™ prints 
all needed inventory hstings, reports of items below reorder pont. inventory value re 
ports, penod and year-to-date sales reports, pnce lists, mventory checklists, etc 


50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 


© TRS 80 wa trademark of the Racto Shack Division of Tandy Corp *APPLE s a trademark of Apple Corp: 


quickly familar with VeRSALEDGER IT, using complete sample data files 
supplied on diskette and more than 50 pages of sample pnntouts. 
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SATISFACTION GUARANTEED! 


ery VERSABUSINESS™ ranteed to outperform all other competi 
data tract coat ty atisfied with ary VE BUSINESS” r 
nit Ww y anuals forany VERSABUSINESS™ mod: 
purchased for $25 i toward a later purchase ot that module 


To Order: 


Write or call Toll-free (800) 431-2818 
{N.Y.S. residents call 914-425-1535) 


ar shipping m UPS areas * add $5 to CANADA or MEXICO 
 C OD. of non-UPS areas * add proper postage elsewhere 
veel 


a 
—- 
DEALER INQUIRIES WELCOME 


All prices and specticatone subyect to change / Delivery subject to availabibty 


"IBM wa trademark of IBM Corp “OSBORNE os a trademark of Osborne Corp 





*CPM ma lrademark of Digital Research *XEROX w a trademark of Xerox Corp 





Rio Plus Il" For The IBM PC Or XT. 
The "One Slot” Winner. 





All The Power & Performance You Can Handle 
In One Exceptional Multi-Function Board. 


W's it comes to getting more usable features, greater 
performance, and better benefits into—and out of — 
your IBM Personal Computer... Rio Plus Il is the very 

best rnulti-function board you can buy. Why? Because 

the Rio Plus II includes the very best 
features of Avo power-packed 
multi-function boards (the Rio 

Plus, and Super Rio)—conveniently 
built into one. Without a bet, the 
Rio Plus Il offers the most complete 
one slot answer to your need for 
greater memory and additional 
ports. 


"Pack The Odds In Your Favor 


Now, you can have almost everything you want or need. 
All in one slot. Rio Plus II gives you: One or two serial ports; 
a parallel port; an IBM compatible game port; the ‘PC 
Accelerator’ software (offering emulation of fvo RAM disks 
and a parallel print buffer); a battery operated clock calendar 
(remembers date/time even with PC turned off); and 
additional memory of up to 384K. 

Using the RS-232C serial ports, you can easily connect 
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STB Systems, Inc. 


{Rae DC OLE are revtictored trademarks if Intemmal Buganess Machines Corporation. 


mice, modems, plotters, (serial) printers, or other necessary 
peripherals. With the parallel port, youl be able to operate 
any IBM compatible (parallel) printer, or SASI (Shugart 
Associates Standard Interface) hard disk 
controller. And courtesy of the PC Accelerator™, 
you get printer buffering and RAM disks which 
can even survive a warm boot. (For example, do 
an ordinary reset, and all the data entered on 
both RAM disks will stil/ be there. Everytime.) 


The Winning Combination 


w Rio Plus I is totally software compatible with 
. IBM's hardware adapter boards. And, the Rio Plus 
II saves you time, money, slots...and hassle. 
You'll have additional memory and functions 
available—exactly when you need them. At a 
price that’s very competitive. And just think what you can do 
with all the other slots. 

Rio Plus II. The only (card) game in town that consistently 
lets you win big. See your local dealer for the inside story. Or 
call or write STB Systems, Inc., 601 North Glenville, 
Richardson, Texas 7508] (214) 234-8750. 


CIRCLE 430 ON READER SERVICE CARD 


Expanding Microcomputing 


PC Accelerator ts a registered trademark of ResiCorp. 





Make it draw. Shade. Color. Erase. Create of point sizes. Make it cut. Make it paste. 
perfect circles. Ellipses. Rectangles. With the Make it all happen in one package. With 





touch of a button. Print on screen iB Tecmar’s Graphics Master™ Board 
and off in a variety of type fonts. Ca » and PC Paintbrush* Software. 
Gothic. Roman. Old English. Script. ‘! Make a trip to your dealer fora 


Print in light. Medium. Bold. . demonstration. Or, make a call 
Italicize. Underline. Outline. Kern. to Tecmar for the dealer nearest 
Make it print in a wide range you. (216) 349-0600. 


THE POWER BEHIND THE PO Registered trademark of the 2Soft Corp 


CIRCLE 502 ON READER SERVICE CARD 


